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Background. Due to inadequate information sharing systems, primary care and home care providers in 
Ontario have some of the lowest rates of communication in Canada and among all OECD countries. As a 
result, clinicians are frustrated, resources are wasted, and vulnerable patients are put at risk for adverse 
events such as falls. Introducing a home care-to-primary care information sharing system that prompts 
primary care providers to address falls risk, namely, the Patient Falls Risk Report may be effective for 
supporting clinical practices.   
Research Questions. The research questions in this study are as follows: (1) what are primary care 
providers views on integrating the Patient Falls Risk Report into their workflow; (2) what impacts do 
primary care providers believe that the Patient Falls Risk Report would have on patient care; (3) what 
criticisms, suggestions for improvement, or future developments do primary care providers suggest for 
the Patient Falls Risk Report; and (4) how usable is the Patient Falls Risk Report? 
Methods. This mixed-methods intervention development study examined if the Patient Falls Risk Report, 
a one-page document for sharing falls-related clinical information from the interRAI-HC, is useful to 
primary care providers using the Behaviour Change Wheel theoretical framework and elements of 
usability testing. In Phase One, one-on-one qualitative interviews were conducted, and a constructivist 
approach to thematic analysis was used to answer research questions one, two, and three, and inform 
revisions of the Patient Falls Risk Report. In Phase Two, self-report surveys based on the System 
Usability Scale (SUS) were conducted on Qualtrics and the quantitative data was descriptively analyzed 
with Excel 2004 and SAS University Edition to answer research question four.  
Results. A sample of 9 interview participants and 27 survey participants was obtained. In the interviews, 
barriers in opportunity, capability, and motivation were identified which contributed to increased reliance 
on patient self-report, intuition, and reactive approaches to identifying falls risk. Thus, all participants 
stated that they would integrate use of the Patient Falls Risk Report in their practices. Due to its utility 
and usability, most interview participants believed that the Patient Falls Risk Report could support patient 
care by sharing relevant falls-related information and reminding providers of best-practice falls 
prevention guidelines. However, various criticisms were identified including lack of clarity in language, 
insufficient detail, and limited support for shared care planning. After two rounds of revisions and 
integrating interview participants’ suggestions for improvement, the surveys determined that the Patient 
Falls Risk Report was highly usable with an overall SUS score of 83.4 (95% CI = 78.7, 88.2). 
Discussion. Primary care culture, structure, and tradition have a substantial influence on falls prevention 
approaches and influence the views and actions of primary care providers. The current health-system 
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context, previous implementations, theory, and research suggest that the Patient Falls Risk Report would 
be feasible to integrate into primary care workflows. However, how and to what extent the report would 
support a shift toward proactive falls prevention was debated. The ways in which the Patient Falls Risk 
Report could impact patient care, were examined through an analysis of clinical- and system-level 
advantages, disadvantages, and limitations. Developments to the Patient Falls Risk Report to enhance its 
advantages and mitigate disadvantages and limitations included saving space, adding clarity, adding 
detail, aligning with provider priorities, and emphasizing validity. Some major challenges within the 
Patient Falls Risk Report could not be mitigated, thus future improvements to the report and health sector 
overall were suggested. All in all, the Patient Falls Risk Report is useable and will likely support primary 
care providers in identifying falls-related risk factors and validated care planning options.  
Future directions. Future research ought to examine the effectiveness of the Patient Falls Risk Report 
and expand on some important findings in this study. Implementation of the Patient Falls Risk Report will 
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“We have to think outside the box… in fact, we 
have to get rid of the boxes altogether” 
 




*Italics are used to indicate glossary terms 
Introduction 
What is integration? This term has been widely used in discussions and political debates: in 2002, 
Roy Romanow called on the Canadian government to “support continuing integration of home care 
services” (1); in 2007, the Director-General of the World Health Organization said that “we need a 
comprehensive, integrated approach to service delivery” (2); and since their election in 2018, the 
Conservative Party of Ontario has committed to restructuring the health system for “integration and 
improved patient flow” (3). While, there is no agreed-upon definition, integration can be thought of as 
providing the right care, in the right place, at the right time (4,5). It can be implemented to varying 
degrees and on different levels of the health system, from clinical care to the system level (6). 
Independent of context, integrated health systems aim to have the following attributes: accessible and 
comprehensive health services, a patient-focused philosophy, appropriate geographic coverage, 
standardized and interprofessional care delivery, ongoing evaluation and performance management, 
efficient information systems, cohesive leadership, and appropriate financial management (4).  
Integrated care offers positive health outcomes; a 2014 meta-review found that, compared to 
usual care, integrated approaches lead to lower mortality, hospital admissions, and readmissions, better 
patient quality of life, and greater adherence to best-practice treatment guidelines (7). The way in which 
individual patients experience integration of health services over time is called continuity (8). Continuity 
of care is vital for a well-functioning health sector (8); it is associated with increased short-term quality of 
life for patients, greater satisfaction with health services, decreases in preventable hospitalizations, and 
fewer emergency department visits (9). On the other hand, poor continuity of care, an especially common 
experience for seniors with chronic illnesses, results in negative health and economic consequences (10). 
Thus, integration is an ideal approach for health system improvement (11). 
The structure of this thesis is as follows. The literature review will begin with a description of 
home care, primary care, and shared care planning*, followed by information sharing practices, and 
barriers to communication. Falls prevention will then be explained as an area in which information 
sharing is especially important. The following section will introduce the research rationale and aims and 
chapter four will describe methods to assess the Patient Falls Risk Report, an intervention for sharing 
falls-related clinical information from home care to primary care providers. The results section will 
summarize primary care providers’ perspectives on the report. The discussion will analyse these 
perspectives. The final section of this thesis will highlight limitations of the report and demonstrate how 
examining the usefulness of this intervention can create future opportunities to improve informational 




1.1 The health settings of interest 
1.1.1 Home care 
Home care is a rapidly growing health service delivered in homes or residential care settings (12). 
It primarily offers personal support, home making, and nursing to people with chronic conditions, 
recovering from acute conditions, or with specialized needs (12,13). The home care population in Ontario 
is on average 78 years old and 67.7% female (14). As shown in the profile of home care patients from 
2017 to 2018 in Appendix A, most of this population is at risk of institutionalization, has poor 
performance in activities of daily living, and could benefit from interventions to improve mood (14). 
Contrary to recommendations by Roy Romanow, home care is not a publicly funded health care service 
under the Canada Health Act (1). Since the 1970s, provinces and territories have been responsible for its 
delivery (15). As a result, home care across Canada is highly variable in terms of access, quality, funding, 
comprehensiveness, and eligibility criteria (1). Government-funded home care services in Ontario are 
delivered by the 14 Local Health Integration Networks (LHINs), who plan, fund, and integrate the health 
sector (13,16). However, along with several other organizations, the LHINs are being amalgamated under 
Ontario Health, a centralized health agency (17). Home and community care will soon be provided by 
Ontario Health Teams, which are groups of organizations and health care providers that bear clinical and 
financial responsibility to deliver health care services to a specific area (18). The recent growth of home 
care as a health service is partially attributable to the fact that, to provide care for one patient, home care 
in Ontario costs on average $42.00 per day while long-term care and hospital care cost $126.00 and 
$842.00 per day, respectively (13). Home care also allows patients to maintain a higher quality of life 
compared to institutional care because it provides them with supports to live in the community relatively 
independently (19,20). Home care aims to prevent or delay admission to long-term care facilities or 
hospitals (1). In fact, 83% of Canadian home care clients aged 65 and up (or members of their 
households) state that home care services helped them stay home (21). Hence, home care is an important 
health setting in Ontario which makes a positive difference in the lives of patients.  
One consistency in home care among most provinces and territories across Canada, is 
implementation of an interRAI Home Care (interRAI-HC or RAI-HC) assessment instrument. The 
interRAI-HC was developed by interRAI, a not-for-profit international research network, as part of a suite 
of standardized tools in health care settings, including long-term care homes, mental health facilities, 
acute care facilities, and community care (22). Each interRAI tool outputs four types of measures: 
outcome scales report on patient clinical and functional status; clinical assessment protocols (CAPs) guide 
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care planning by flagging health indicators at risk of decline or with potential for improvement; quality 
indicators measure organizational quality; and case mix systems group patients by resource use intensity 
and clinical characteristics (14,23). This valid, reliable, and comprehensive clinical assessment tool is 
mandated in home care in Ontario for measurement clinical, functional, and care outcomes on an (at least) 
annual basis (24–27). From 2017 to 2018, 191,528 Ontarians receiving home care services were assessed 
with the interRAI-HC (14). Use of the interRAI-HC in home care has been shown to lower hospital 
admissions, increase service use, improve activities of daily living, and decrease total health care costs 
(28). However, misconceptions on its applicability to health outcomes, the belief that it is too long, and 
perceptions that it is invalid or unreliable, results in poor clinical utilization of the interRAI-HC 
(14,23,29). In summary, the interRAI-HC is an underused source of rich clinical knowledge. 
1.1.2 Primary care 
Primary care is a publicly funded, privately managed health service provided by a nurse 
practitioner, general practitioner, or family physician, who routinely practices health promotion, 
prevention, and chronic disease management (30,31). In 2016, 94.1% of Ontarians had access to a 
primary care provider and Ontario has 51 nurse practitioners and 107 family physicians per 100,000 
people (32). In 2014, 46.1% of family physicians were in group practices, 15.0% were in solo practices, 
and the 19.1% were in interdisciplinary settings (such as family health teams) (33). Access to primary 
care reduces the need for redundant testing and unnecessary use of hospitals and emergency services (1). 
Primary care is essential for continuity and coordination of patient care on an individual and population 
level (1).  
Primary care providers face various challenges which impact how they provide care. First, 
primary care providers are very busy (34,35). Nearly 15% of Canadian seniors aged 65 and over state that 
their primary care provider sometimes, rarely, or never spends enough time with them (21). In fact, about 
half of primary care providers in Ontario do not have the capacity to accept new patients, because they 
carry such a large workload (36). Similarly, primary care providers are limited in their ability to provide 
preventative services (35). In the United States, a primary care physician with a roster of 2500 patients 
would need to dedicate 7.4 hours per work day to fully engage in all recommended preventative services 
(37). Therefore, they usually prioritize a patient’s immediate and ongoing medical needs (37). Taking 
time to engage in prevention is important, especially for patients with chronic conditions. When primary 
care providers limit care to a small number of problems, it can lead to missed diagnoses, poor outcomes, 
and preventable emergency department visits (38). In fact, almost 30% of Canadians aged 65 and over 
stated that the last time they visited the emergency department, it was for a condition that they believe 
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could have been addressed in their usual place of care if it had been available (21). In summary, time 
constraints and large workloads are both important barriers to comprehensive primary care provision. 
1.2 Health information exchange 
1.2.1 Information management and communication in primary care 
To effectively coordinate and provide care, while avoiding bias and errors in judgement, primary 
care providers must manage large amounts of information (39–43). Consequently, over the past decade 
there has been a push to implement electronic medical records (EMRs) in primary care settings to support 
information management (44). In 2016, 78% of primary care doctors in Ontario used an EMR in their 
practice (44). However, many EMRs used across Ontario do not offer interoperable hardware or software 
(45). At nearly half the international average of 55.6%, only 28% of physicians in Ontario have EMRs 
that support the exchange of clinical summary reports with other health providers (45). Extracting or 
manipulating EMR-collected clinical data to improve information exchange is challenging and 
unaffordable since the data is often unstructured and non-standardized (41,46). As a result, clinicians 
often rely on phone call, fax, or patients and caregivers for health information exchange with other health 
providers (47). Beyond inhibiting effective shared care planning, these communication methods have 
limitations such as full or blocked voicemail systems, lost or illegible faxes, low patient or caregiver 
comfort and knowledge, and lack of structure and standardization (34,47–50). Information management 
practices in Ontario have important impacts on information exchange practices. Primary care and home 
care providers in Ontario have some of the lowest rates of information exchange in Canada and out of all 
11 OECD countries (40). Only 41% of Ontario primary care providers are routinely notified by home care 
providers when there are relevant changes to a patient’s health status or conditions (44), and, as shown in 
Figure 1, only 29% of family doctors in Ontario say that they, or a person in their practice, communicates 
routinely with home care providers about the 
services and needs of their patients (40). 
Suboptimal information sharing does not go 
unnoticed; 41% of Ontario home care clients 
are not confident that their health care 
providers have all the necessary information 
related to their health at the point of care 
(51). Ontario primary care providers need 
improved information management systems 
to enhance information exchange with other 
providers and support patient care. 
Figure 1: Percentage of family doctors (with patients receiving home care) reporting 
that they, or others in their practice, communicate routinely with case managers or 
home care providers about patient needs and services provided, 2015  
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1.2.2 Consequences of poor information exchange 
Poor information exchange ultimately harms quality of care, especially among patients with high 
clinical severity, multimorbidity, or cognitive impairment (47,52,53). It often results in missed 
opportunities to prevent clinical decline, leads to unnecessary repeat testing, delayed care provision, 
wasted resources, and patient burden (10,40,41,50,51,54,55). One American study found that 96.3% of 
home care providers felt that their inability to obtain outside clinical information was problematic (56). 
Additionally, 72.6% said that with access to outside clinical information, they would need to make fewer 
referrals to emergency departments (56). Shifting towards a more structured and standardized approach to 
information management may be effective in reducing fragmentation, increasing effective information 
exchange, and providing a realistic view of issues often overlooked in primary care (29).  
1.2.3 Current information sharing approaches 
Effective communication within primary care requires mutual respect, joint problem-solving, and 
a shared understanding of patient health and goals of care (57). Developing and integrating electronic 
information systems which support informational continuity is complex, time-consuming, and expensive, 
but important for clinical decision-making, care planning, and monitoring system cost-effectiveness (4). 
Various approaches have been implemented to improve health information exchange in health care. The 
SBAR (situation, background, assessment, recommendation) format of sharing information has been 
shown to improve communication and collaboration between nurses, improve the actionability of clinical 
reports for physicians, and decrease unexpected deaths in hospital (58,59). It’s structure and 
standardization allows for more regularity, transparency, consistency, and conciseness of information 
sharing (57). Additionally, appropriate use of the interRAI-LTCF in long term care facilities has been 
shown to improve cooperation between health providers and staff, quality of multidisciplinary meetings, 
clinician understanding of residents’ needs, and quality of care (60). Since they are third generation 
assessment instruments, interRAI systems also have the capacity support patient transitions of care 
between settings, support a common understanding of patient needs, and reduce assessment duplication 
(53). A third example in Ontario home and community care is CHRIS (Client Health and Related 
Information System), a web-based electronic decision support and document management system (61). 
To support care planning and coordination, CHRIS integrates the interRAI-HC and allows health care 
providers to send, receive, and accept referrals or patient records in real-time (62). As illustrated in figure 
2, CHRIS is used to fax a one-page Patient Summary Report, attached in Appendix B, to primary care 
providers in the Waterloo-Wellington LHIN (WWLHIN). The Patient Summary Report currently includes 
no medical information, but has been described by primary care providers as helpful for understanding the 
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home care plan (49). On average, nearly 800 
Patient Summary Reports are sent throughout 
Waterloo-Wellington every month (63). 
Approaches like these listed will continue to 
support information sharing in Ontario. 
1.3 Falls prevention 
1.3.1 Falls 
 A fall is an unintended change in 
position from a higher to lower level (64). In 
Canada, 20% to 30% of seniors fall annually (65). 
The number of people in the WWLHIN who triggered the interRAI Falls CAP is shown in Appendix A. 
Although the likelihood of falling increases with age, falls are not a normal part of ageing (66). In fact, 
falls are considered a geriatric syndrome, are independently linked to frailty, and have been referred to as 
a “manifestation of complex system failure” (67,68). Most falls are multifactorial, resulting from 
interactions between multiple risk factors (69), including having had a previous fall; problems with 
balance, gait, strength and endurance; low physical activity levels; physical impairment; orthostatic 
hypotension; pain; cognitive impairment; taking antipsychotic medications; vitamin D deficiency; 
environmental factors; and having a disease that increases falls risk (e.g. alcoholism) (64). Fear of falling 
can also contribute to falls risk (70). About one third of Canadian seniors are fearful of a future fall and 
about one in five overestimate their fear of falling (71). Because of this fear, 44% of Canadian seniors 
stop engaging in some activities they previously enjoyed, often including those that contributed to 
balance, strength, and confidence (72). At a system level, research also shows that poor communication 
and fragmentation are associated with some of the primary causes of falls in home care patients (68). 
Other potential system level contributors include low experience, training, and knowledge around falls in 
clinicians; high workload; medication errors; polypharmacy; and insufficient screening (68). In summary, 
when risk factors interact and stressors accumulate, it can lead to failure in complex physiological 
systems (i.e., muscular, skeletal, and nervous systems) and a fall can occur (67). 
1.3.2 Consequences of falls 
There are individual and system-level consequences of falls. Falls are the top cause of injury in 
Canadian seniors and can lead to disability, reduced independence, worse quality of life, chronic pain, 
hospitalization, and even death, as illustrated in Table 1 (65,73). But, the consequences of falls reach 
beyond individuals. Hospitalizations due to falls are twice as long as any-cause hospitalizations and 




contribute significantly to hallway medicine, a growing concern in Ontario (73,74). Injuries due to falls 
are also very expensive. In 2010, Ontario paid $5.1 billion in direct costs and $713 million in indirect 
costs as a result of falls-related injuries (75). In summary, falls are expensive and have serious impacts on 
individual wellbeing and the greater health system.  
1.3.3 Recommendations for falls prevention 
Falls are highly preventable when clinicians conduct timely screening and take appropriate falls-
prevention measures (78,79). For clinicians, the American Geriatrics Society/British Geriatrics Society 
(AGS/BGS) Clinical Practice Guideline for Prevention of Falls in Older Persons and Recommendations is 
a highly cited and easy to use algorithm that can guide clinical falls screening and prevention (80). It 
includes a list of seven valid recommendations, including exercise. Exercise is a pleiotropic intervention, 
meaning that it affects multiple types of cells and tissues within multiple physiological systems (67,81). 
High-quality evidence shows that the most effective exercise interventions for reducing falls in 
community-dwelling seniors are balance and functional exercises, which lower the rate of falls by 24% 
(82). Mixed and low-quality findings also show that vitamin D supplementation, environmental changes, 
medication management, and psychological interventions provide falls-related benefits to community-
dwelling seniors (83). Similarly, weekly balance or strength training, tai-chi, and cognitive behavioural 
therapy can reduce fear of falling (84). In summary, a variety of effective approaches have been identified 
to address falls risk. 
1.3.4 Falls prevention in primary care 
To the detriment of patient health, falls prevention is not implemented consistently in primary 
care across Ontario. The Falls Prevention Strategy Required Organizational Practice was implemented in 
Canada in 2008, mandating that a falls prevention strategy be put in place and evaluated in acute care, 
home care, long term care, and mental health facilities, but not primary care (73). Instead, primary care 
providers are recommended to regularly ask patients over age 65 if they have fallen or tripped in the last 
year and if they fear falling (85). Following these recommendations is essential because patients are more 
Consequences of Falls Value 
Percent of falls that cause injury (76) 40% to 60% 
 Broken or fractured bones (65) 35% 
 Sprains or strains (65) 30% 
 Scrapes, bruises, or blisters (65) 19% 
Percent of falls that lead to hospitalization (65) 1.4% 
 Percent of falls-related injuries in which treatment is first sought in emergency room (65) 67% 
 Average number of days hospitalized after a fall (65) 21 
Falls-related disability adjusted life years per 100,000 population (77) 622.7 
Number of deaths due to falls in Canada in 2008 (65) 2,691 deaths 
 Number of deaths due to falls in Canada in 2003 (65) 1,631 deaths 
Table 1: Individual health consequences of falls in Canada 
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likely to engage in falls prevention when recommended by primary care providers (86). Although 87% of 
primary care providers believe that they can help reduce falls risk in their patients and 96% believe that 
falls screening should be conducted on all seniors (87), one English survey found that only 29.7% of 
primary care providers routinely ask older adult patients about falls and only 18.9% ask about fear of 
falling during office visits (88). Similar findings in the United States show that 62.9% of primary care 
physicians only screen for falls risk when the patient expresses concern and only 7.5% base screening on 
clinical guidelines (89). Relying on patients to begin the conversation around falls is problematic. Many 
patients underreport falls because they are not seen by a primary care provider after a fall, they forget or 
ignore falls, or they are avoiding being placed in more intensive care settings (90). Consequently, many 
primary care providers do not know when one of their patients has fallen. Mueller et al conducted 
standardized geriatric assessments with 189 elderly patients in a primary care setting and determined that 
general practitioners were unaware of 83% of recent falls identified (91). Falls ranked second to alcohol 
misuse in undisclosed conditions (91). Unfortunately, even after the general practitioners learned about 
falls in this study, interventions were planned for only 1 in 7 patients (91). While geriatric assessments are 
useful to draw attention to health problems previously overlooked, many barriers to falls prevention 
impact falls screening, assessment, and care planning. Barriers include conflicting priorities, time and 
workload constraints, absence of educational materials, lack of clinical expertise on how to address falls, 
limited awareness on available supportive community resources, and patient's refusing to discuss falls risk 
(41,87–90,92).  Although the importance of falls screening and prevention is recognized, lack of 











Rationale and aims 
3.1 Rationale 
The Behaviour Change Wheel was used to provide rationale and guide intervention development 
in this study. Many interventions fail to produce their intended outcomes because they are developed from 
‘common sense’ analysis, which often neglects the contexts, needs, and preferences of end-users (93,94). 
The Behaviour Change Wheel, shown in Appendix C, is a theoretical framework developed to guide the 
design of behaviour change interventions comprehensively and coherently (94). It is grounded in the 
COM-B model for understanding behaviour, which explains that for an individual to engage in a specific 
Behaviour, they must have the Capability, Opportunity, and Motivation to do so (94).  
In the literature review, two behaviour-related problems were identified. First, information 
exchange between home care and primary care is limited in Ontario. According to the Behaviour Change 
Wheel, lack of physical opportunity may be one source of this behaviour (95). Primary care providers do 
not have the resources (i.e. time, communication systems) (37,47,50), or physical proximity with home 
care providers to support effective information exchange between the two. Second, there is often 
insufficient falls prevention in primary care in Ontario. This behaviour may stem from limited physical 
opportunity and psychological capability (i.e. knowledge of guidelines) (95). Lack of time, heavy 
workloads, and low knowledge of clinical guidelines can lead to insufficient falls risk prevention (87–89). 
An intervention that would theoretically be effective in addressing physical opportunity and psychological 
capability limitations would be environmental restructuring of falls-related health communication and 
education on falls prevention guidelines (95). Moreover, the policy categories that can be used to engage 
in environmental restructuring and education are social planning and communication of best-practice 
guidelines (95). The sources of behaviour, intervention functions, and policy categories identified by the 
Behaviour Change Wheel have been confirmed, not only by the background literature, but also by 
clinicians themselves. Research published in 2020 by Nova, Zarrin, and Heckman found that Ontario 
physicians find current methods of information sharing with home care limited (49). Implementing a 
computerized decision support system based on the interRAI-HC for home care information exchange 
was described by physicians as potentially beneficial (29,49). That is, beneficial if the system is EMR 
integrated, concisely informs on relevant changes to patient health, and clearly outlines evidence-based 
recommendations to action (49). A need for future work in health information exchange and decision 
support systems for primary care providers in Ontario was identified. Overall, the Behaviour Change 
Wheel, literature review, and preliminary research support the hypothesis that development and 
implementation of a home care-to-primary care interRAI-HC-derived information exchange system, 
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which informs and prompts on falls-related health information and best-practice falls prevention 
guidelines, would be useful for primary care providers. 
3.2 Aims 
Literature and theory offer guidance on effective strategies to improve communication from home 
care to primary care. However, research for developing and evaluating information exchange tools, that 
considers the contexts, needs, challenges, and preferences of end-users, carries great importance. There is 
no research that evaluates the usefulness a tool for sharing falls-related clinical information from home 
care to primary care providers, or examines the usefulness of sharing interRAI-derived information with 
primary care providers. Thus, the overall goal of this research is to inform development and evaluate the 
usefulness of the Patient Falls Risk Report, an evidence-informed intervention developed for sharing 
standardized falls-related clinical information from the interRAI-HC with primary care providers.  
3.2.1 Research questions 
The overarching research question is as follows: is the Patient Falls Risk Report useful to primary 
care providers? Three possible conclusions can be made from this question: (a) yes, primary care 
providers find the report useful; (b) the report needs further modifications to become useful; or, (c) no, 
primary care providers do not find the report useful. To achieve the goal of this study, Phase one aims to 
answer the following research questions: 
1. What are primary care providers’ views on integrating the Patient Falls Risk Report into their 
workflow? 
2. What impacts do primary care providers believe that the Patient Falls Risk Report would have on 
patient care? 
3. What criticisms, suggestions for improvement, or future developments do primary care providers 
suggest for the Patient Falls Risk Report? 
Phase two aims to address one final research question: 
4. How usable is the Patient Falls Risk Report? 
The answers to these research questions will guide development of the Patient Falls Risk Report and 






4.1 Study Design 
For this thesis, a mixed-method intervention development study was conducted. That is, 
qualitative semi-structured interviews and quantitative surveys were used to answer the research questions 
of interest. Mixed methods and method triangulation strengthen the reliability of results by providing 
complimentary perspectives on a phenomenon of interest (96). Additionally, to ensure transparency and 
rigour in intervention development, intervention development studies investigate the decision-making, 
rationale, methods, and findings behind refinement of an early-stage intervention (97). The following 
sections of this thesis will explain the methods used to conduct the interviews and surveys in this study. 
4.1.1 Phase One: Interviews   
4.1.1.1 Research approach 
Constructivism was the theoretical approach used for the qualitative interviews, and informed the 
research questions, data collection procedures, and approach to analysis. The ontological position for the 
constructivist approach is relativist, which posits that reality, including knowledge and truth, exists 
relative to social, historical, and cultural context (98,99). Moreover, the epistemological position was 
transactional or subjectivist, meaning that the findings for this research were jointly constructed through 
interactions between the researcher and participants (98). Through consideration of participant contexts 
and co-creation of knowledge, this theoretical approach was considered appropriate for achieving the 
goals of Phase one.  
Various strategies described by Nowell et al were used to enhance trustworthiness of interview 
data collection and thematic analysis (100). First of all, thick description of the research methods and 
contexts informed on potential transferability or generalizability of the findings (100,101). Second, to 
increase credibility, there was extensive engagement with audio-recordings and transcripts (101), method 
and data collection triangulation (96), and post-analysis member checking (101). Third, to ensure 
dependability of the research process, raw data (i.e. date collected, location, length, and file name) was 
carefully documented; there was reflexive journaling on researcher thoughts, insights, and potential biases 
or assumptions; and insights, ideas, and interpretations discussed in committee meetings were recorded 
(101,102). Fourth, confirmability and establishing that researcher interpretations came from the data 
required explaining how and why decisions were made in the analysis process (102). Overall, these four 
strategies improved transparency and trustworthiness of this research. 
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4.1.1.2 Sampling and recruitment 
The researchers aimed to recruit a sample of approximately 10 self-identified primary care 
providers since they are the end-users for which the report was designed; according to Kushniruk and 
Patel, 10 participants is enough to recognise up to 80% of basic usability issues (103). However, if, during 
the iterative analysis of each interview, the researchers believed that there was or was not a need to 
explore a greater diversity of responses, then sampling more or fewer than 10 participants was acceptable. 
In other words, a flexible, iterative approach to sampling was taken. For recruitment, maximum variation 
purposive sampling was used in combination with snowball sampling and convenience sampling (104). 
Maximum variation sampling allowed for an analysis of shared patterns and inconsistencies between 
participants with different experiences and in different contexts (104). On the other hand, snowball and 
convenience sampling were valuable methods since recruitment of primary care providers for research is 
often challenging (104,105). Although snowball and convenience sampling may have limited sample 
variability (104), other health services research has demonstrated that recruitment is streamlined when a 
physician or opinion leader invites other health providers to participate in research (105). Out of the 10 
participants, I aimed to include at least one nurse practitioner, one rural primary care provider, one 
primary care provider not in an interprofessional team, and one family health team provider. There were 
no exclusion criteria because exclusion would have limited sample variation. 
4.1.1.3 Data sources and procedures 
Throughout recruitment, interested primary care providers were emailed recruitment and 
information letters, found in Appendix D and E, respectively. These letters outlined details of the study, 
and invited those interested to reply with questions they may have about the study, three potential 
interview dates and times, if they would prefer an in-person or telephone interview, and, if applicable, 
their preferred interview location. Each participant chose the location and format of their interview so that 
they could feel more comfortable to speak openly. Telephone interviews also provided high-quality data 
and were more convenient for some participants (106). Immediately prior to the interviews, participants 
were handed or emailed a consent form, attached in Appendix E. The consent form was complimented 
with a verbal explanation of the study and an opportunity to ask questions before the interview. 
Participants were also informed that they could withdraw from the study at any time up until results were 
submitted for publication. If they chose to withdraw, all their data would be erased. Data for this study 
was collected with 20-minute one-on-one semi-structured interviews that were audio-recorded by a 
fingerprint-locked smart phone then stored on a password-locked computer. To obtain in-depth responses 
while avoiding researcher influence on the data, participants were asked a set of open-ended questions, 
attached in Appendix F, with probing questions asked as necessary. The interview questions were 
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influenced by usability testing methods, as described by Carol M. Barnum (93). Once the interview 
ended, participants were thanked and emailed an appreciation letter, attached in Appendix G. 
There were three parts to interviews. Part one explored falls prevention practices, barriers, and 
facilitators, and introduced participants to the Patient Falls Risk Report, attached in Appendix H. To 
increase participant comfort with the interview process and the Patient Falls Risk Report, broad questions 
were asked in part one at the beginning of the interviews. Part two was comprised of a task-based 
scenario, which used a think-aloud approach to examine the usability of the Patient Falls Risk Report. 
Research suggests that the think-aloud approach improves participant satisfaction with the interview 
experience and does not impact the accuracy of an interviewee’s thoughts (93). In this task-based 
scenario, participants were asked to read a mock Patient Falls Risk Report and identify care planning 
options for a hypothetical patient. In general, the participant should have identified a medication review 
and a meeting with the patient as important care planning options. Review of cardiovascular health or 
bone health, and referral to exercise or other relevant interventions were also appropriate. Likewise, 
requests for additional or redundant information during the task-based scenario were highlighted. Finally, 
challenges encountered while participants used report were recorded and classified to inform priorities for 
refinement of the Patient Falls Risk Report. There were four potential categories of challenges: (a) 
Showstopper, for which there are no practical workarounds or there is an unacceptable impact on users; 
(b) Major, when there are potential workarounds, but a negative impact on user experience, efficiency, or 
quality of user response; (c) Minor, for lower priority issues with potential solutions; and (d) Cosmetic, 
for cosmetic issues or preferences that can be changed without drastic changes to the tool (95). Finally, 
Part three of the interview questions explored more specific topics, including what effects the Patient 
Falls Risk Report can have on primary care workflows and patient care, challenges and barriers to using 
it, and how it can better meet user needs. The purpose of each interview question is listed in Table 2.  
Interview Question (*for full list see Appendix F) Purpose (corresponding research question) 
1. How do you usually find out if a patient is 
at risk of falling?  
To identify current practices, informational goals, barriers and 
facilitators to falls risk screening in primary care (1) 
2. What is your first impression of this report?   To allow initial views to be voiced on any topic and for 
participants to get comfortable with the report (1, 2, 3) 
3. What thoughts or feelings did you have 
about using this report? 
To allow more in-depth views to be voiced on any topic (1, 2, 3) 
4. Would you use the Patient Falls Risk 
Report in your practice? Why? 
To identify views on integrating the report into their workflow 
and how it may impact practice (1, 2) 
5. Would the Patient Falls Risk Report change 
what you would normally do in a patient 
encounter?  If yes, how? If no, why not? 
To identify views on changes or consistencies in patient care 
provision, office visits, and care planning (2) 
5. What barriers might keep you from 
implementing the report in your practice? 
To look at challenges in integrating the report into workflows, 
including possible social and legal consequences (1,2) 
6. What changes would you like to see made 
to the Patient Falls Risk Report 
To attain direct feedback and recommendations for changing the 
report to better suit primary care provider needs (3) 
Table 2: Primary interview questions with purpose 
 
14 
Data was deidentified and transcribed within two weeks after each interview. Audio recordings 
and transcripts were assigned code names (i.e. MD1, MD2, NP1, … etc.) attached to real names in a key 
only accessible to the researchers of this study. Three transcripts were transcribed by hand and the 
remaining were transcribed with Nvivo 12 or Rev.com. The most informative interviews and interviews 
from deviant cases offering atypical responses were transcribed by hand to improve researcher 
understanding of findings (104). Transcription with Nvivo and Rev.com was used for efficiency. 
Nonetheless, the researcher listened to all interviews and re-read transcripts to ensure accuracy of 
transcription and familiarity with the data.  
4.1.1.4 Analysis 
 Each round of data collection and analysis deepened researcher understanding of the data and 
informed adaptations needed to improve the sampling approach, research approach, and Patient Falls Risk 
Report (107). Thematic analysis for this study was informed by Nowell et al (100). Analysis began with a 
combination of theory-driven deductive coding, in which a codebook was used to label and organize parts 
of the transcripts when appropriate (attached in Appendix I) (108), and data-driven open coding, defined 
as attaching labels to sections of the data without a pre-existing coding frame (109). The codebook guided 
and organized, but did not confine data analysis and was modified as necessary. Inductive codes were 
applied when a distinct type of information was identified separate from or under the umbrella of a 
deductive code. Next, useful codes were listed and grouped into sophisticated themes, and each theme 
was carefully reviewed to ensure a relationship to the overarching research question. Mind-mapping on 
paper was a useful tool used to identify relationships with the research questions, between themes, and 
between interviews. For instance, similarities and differences between physicians and nurse practitioners 
were identified. Based on this analysis, findings were summarized and linked to direct quotes. As a final 
step, participants were each sent a one-page summary of the synthesized findings via email to enhance 
credibility of the results (110). Comments from the member check would be considered when confirming 
the final version of the report after Phase two. The results from Phase one were used to inform iterative 
refinement of the Patient Falls Risk Report after the fifth interview and before Phase two.  
4.1.2 Phase Two: Surveys 
4.1.2.1 Research approach 
 In Phase two of this study, a survey based on the System Usability Scale (SUS) was used to check 
the usability of the revised Patient Falls Risk Report and answer the fourth research question, “how usable 
is the Patient Falls Risk Report?”. The SUS is a survey which asks participants to rate how much they 
agree or disagree with ten statements around the usability of a system. In the end, an overall score 
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between zero (worst usability) and 100 (perfect usability) is assigned to the system being evaluated (111). 
Although higher scores do not guarantee acceptability in the real world, research has demonstrated that 
they correlate with greater task success with the product being tested (111,112). Responses to individual 
items on the SUS are meaningless (111). The SUS was chosen for various reasons. First, the tool is a 
robust, reliable, and valid industry standard that has been widely used by usability practitioners 
internationally (111,113). Specifically, the internal consistency of the SUS is over 0.85 in small data 
pools and over 0.90 in large data pools (Cronbach’s alpha over 0.70 is the minimum acceptable level) 
(113). Second, the SUS is quick to complete, so it will not be overly burdensome for primary care 
providers to participate in Phase two (111,114). Third, the SUS is a free tool that can measure the 
usability of a wide range of systems (111,115). 
4.1.2.2 Sampling and recruitment 
 We aimed to recruit an anonymous sample of at least 20 and at most 71 primary care providers or 
primary care residents for Phase two. A sample size of 20 allowed for a margin of error of 10 points 
with a 95% confidence interval (116). With a sample of 71 participants, a 95% confidence interval and 
margin of error of 5 points would have been achieved (116). This sample size range was calculated with 
Equation 1 in Appendix J. The sampling strategy used was non-random voluntary response sampling. 
Recruitment involved sharing a recruitment letter, attached in Appendix K, and survey link via a 
newsletter for local medical residents, over email, and on Twitter. This approach, while preventing 
generalization and increasing bias, was chosen due to limited resources, opportunities, and time (117). 
The chosen sample also offered views from primary care providers and prospective primary care 
providers with a variety of clinical and classroom experiences. 
4.1.2.3 Data sources and procedures  
Surveys were only offered on Qualtrics XM due to physical distancing requirements during the 
COVID-19 pandemic. Once potential participants opened the survey link, they were shown information 
letter outlining the purpose of the study, what participation entails, contact details, and a consent question. 
Participants were informed that the survey should take about five minutes to complete and that they could 
withdraw consent by closing the browser and not completing the survey. The information and consent 
letter are attached in Appendix L. To improve accuracy of responses, participants are normally asked to 
complete the SUS after using the product in a representative context (114,118). Thus, on page two 
participants were shown a refined version of the mock Patient Falls Risk Report, attached in Appendix M, 
and asked to identify at least two care planning options to discuss with a mock patient. Had a participant 
not completed the activity, their SUS scores would have still been used; first impressions of usability tend 
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to be stable and, in the worst cases, not completing the representative task only impacts SUS scores by 
15% (113). Participants were then asked to complete an adapted SUS survey (114), shown in Appendix N. 
Two acceptable changes were made to the original SUS survey to improve clarity of the statements 
(111,119); the word ‘cumbersome’ in statement 8 was changed to ‘awkward’ and the word ‘system’ 
throughout the SUS was changed to ‘report’. Participants were asked to respond to every statement on the 
survey and to select the centre of the scale if they felt that they could not respond (114). Finally, 
participants were given the opportunity to provide comments, feedback, and explanation for their 
responses in a box below the survey. All raw data for this study was organized and stored in a .csv file on 
a password locked laptop. Once participants completed the survey, they were shown an appreciation letter 
attached in Appendix G.  
4.1.2.4 Analysis 
 Analysis began with a review of the survey responses to check for missing values. If a survey had 
a single missing value, the multiplier used to calculate the SUS score would have been changed from 2.5 
to 2.7778 (113). If there were two missing values, the multiplier was be changed from 2.5 to 3.125 (113). 
If there were three or more missing values, the survey response would have been erased (113). There 
were various steps taken to calculate individual and average SUS scores using excel version 2004 (120). 
First, the researcher identified the scale position for each response (114). A scale position on the SUS 
ranges from zero to four, with zero at strongly disagree and four at strongly agree (114). Next, the score 
contribution was calculated. For odd-numbered items the score contribution is the scale position minus 
one, and for even-numbered items the score position is five minus the scale position (114). Next, the score 
positions for each item were added and multiplied by 2.5 to calculate individual SUS scores (114). The 
mean of all individual SUS scores is the overall SUS score. Although median was reported, mean has 
more appropriate statistical characteristics for use with the SUS (113,114).  
If the sample size was below 30, research recommended a check of the normality of the 
individual SUS scores prior to analysis (113). Within SAS University Edition (121), PROC 
UNIVARIATE was used to create a histogram, box-and-whisker, and probability plot as exploratory data 
analysis (113), and to test normality with a Shapiro-Wilk test (122). The Shapiro-Wilk test generates a W 
statistic with a p-value to test the hypothesis (H1), that the sample was selected from a population with a 
distribution that is not normal (122). If the W statistic is below 0.05, the standard cut-off, and the p-value 
is less than α=0.05, the null hypothesis (H0) is rejected and it would be concluded that the sample was 
selected from a population with a distribution that is not normal (122). If the scores were not normal, then 
there would have been concern around reporting percentile ranks, confidence intervals, and error (113). In 
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this case, sampling would continue until a sample size of 30 (113). If the null hypothesis (H0) was not 
rejected, analysis and benchmarking would follow.  
After determining the overall SUS score and testing normality, benchmarking of the overall SUS 
score was conducted. The SUS curved grading scale, shown in Table 3, is valid for evaluating usability 
relative to thousands of other systems (123). In this study, the aim was to achieve an average SUS score 
grade B- or above, as recommended by Bangor et al (111). A score below B- indicated that more work 
would be needed to improve usability of the Patient Falls Risk 
Report. Maximum, minimum, and range of individual SUS 
scores, and standard deviation and confidence intervals of the 
overall SUS score were calculated for descriptive purposes. 
Confidence intervals were calculated with Equation 2 in 
Appendix J. Responses to the care planning activity and 
comments were also reported for descriptive purposes, but would 
be analyzed more thoroughly if benchmarking indicated a need 
to improve usability of the Patient Falls Risk Report. In this 
situation, comments would be analyzed with thematic analysis, using procedures like those described in 
Phase one. 
4.1.3 Privacy and consent 
The data collected for this study will be retained for five years on a password-locked laptop 
following the conclusion of this study. Only researchers associated with this project will have access to 
the data. There were no known or anticipated risks to participants in this study and no real, perceived, or 
potential conflicts of interest by any member of the research team. This study was reviewed for ethics 
clearance through the University of Waterloo Research Ethics Committee (ORE#41215). 
4.2 Intervention Design 
The Patient Falls Risk Report, attached in Appendix H, was designed as an addendum to the 
Patient Summary Report, attached in Appendix B. In the case that a home care client triggers the falls 
CAP during an interRAI-HC assessment, the Patient Falls Risk Report would be faxed as a second page. 
Since medical information is sensitive, it is important to consider privacy in this process. The Personal 
Health Information Protection Act (PHIPA) of 2004 outlines how health information can be collected, 
used, and disclosed (124). Any person in Ontario seeking home and community care is asked for consent 
to receive care and have their information shared (61). If the Patient Falls Risk Report is implemented in 
practice, unless a patient has expressed withheld or withdrawn consent, patient consent would be implied 
because the clinical information is being shared between two health information custodians to support 
Grade SUS Percentile  
A+ 84.1 – 100 96 – 100 
A 80.8 – 84.0 90 – 95 
A- 78.9 – 80.7 85 – 89 
B+ 77.2 – 78.8 80 – 84 
B 74.1 – 77.1 70 – 79 
B- 72.6 – 74.0 65 – 69 
C+ 71.1 – 72.5 60 – 64 
C 65.0 – 71.0 41 – 59 
C- 62.7 – 64.9 35 – 40 
D 51.7 – 62.6 15 – 34 
F 0 – 51.6 0 – 14 
Table 3: SUS curved grading scale (123) 
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health care provision for the patient to whom it relates (124). The following sections will describe the 
rationale which informed development of the original Patient Falls Risk Report. 
4.2.1 Rationale for intervention content 
The proposed Patient Falls Risk Report intervention met, to a reasonable degree, the APEASE 
(Affordable, Practicable, Effective, Acceptable, Low Side-Effects, Equitable) criteria for designing and 
evaluating interventions (95). First, it harnessed existing streams of standardized information sharing that 
regularly reaches a large population of primary care providers in the WWLHIN. Therefore, the report was 
determined to be affordable, practicable, and equitable at a local level. However, the acceptability, 
effectiveness, and unintended consequences of the intervention functions were unclear and warranted 
further investigation. As long as the Patient Falls Risk Report was no longer than one page and provided 
relevant, actionable information in an understandable clinical language (49), it was anticipated that time 
saved from falls risk screening and assessment, and improved information sharing with home care would 
contribute to high acceptability and effectiveness of the Patient Falls Risk Report. This section will justify 
each actionable component of the Patient Falls Risk Report: cognitive performance, pain, foot problems, 
inappropriate medications, physical activity levels, and the AGS/BGS clinical practice guidelines. In 
general, justifications included relevance to falls risk, limited detection or understanding of a condition or 
component, high impact on patient wellbeing, and actionability in primary care. 
The first interRAI-HC outcome scale included in the Patient Falls Risk Report was the Cognitive 
Performance Scale. Four out of five home care patients have some form of cognitive impairment (14). 
Yet, cognitive impairment often goes undetected or misdiagnosed (125). In fact, one study found that 
73% of seniors undergoing comprehensive geriatric assessment had cognitive impairment which their 
general practitioner did not know about (91). Moreover, around 60% to 80% of seniors with moderate to 
severe cognitive impairment fall each year (126). That is twice the rate for seniors without cognitive 
impairment because problems with executive function, memory, and paying attention to environmental 
stimuli affect gait speed and cause instability (126,127). In addition, in many cases, individuals with 
cognitive impairment have a worsened ability to relay clinical information between providers (52). The 
need for clinical information sharing without reliance on patients to remember falls and the additional 
vulnerability of individuals with cognitive impairment supported the inclusion of the Cognitive 
Performance Scale in the Patient Falls Risk Report. 
The second scale on the Patient Falls Risk Report was for pain. Daily pain affects 60.7% of 
community-dwelling seniors receiving home care and half of people living in pain do so longer than 
necessary because of lack of early detection (14,128). Pain also costs the Ontario health care system $2.8 
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billion each year (129) and is associated with disability, suffering, worse quality of life, poor mental 
health, and death (130). The literature establishes that seniors experiencing pain have a significantly 
higher risk of recurrent falls compared to those without pain due to decreases in physical activity (131), 
joint pathology, and cognitive effects (132). In particular, pain is associated with lowered attentional 
resources and worse executive function, and can distract from or interfere with the cognitive activities 
necessary to physically avoid or stop a fall (132,133). Thus, since pain is a risk factor for falls and is often 
undetected, the interRAI-HC Pain Scale was included in the Patient Falls Risk Report. 
The third risk factor, foot problems, is measured with the interRAI-HC foot problems item. About 
80% of seniors report one or more foot problems (134). Yet, only 12.4% of seniors with foot problems 
have ever consulted with a general practitioner about it (135). Foot problems are often deprioritized, 
overlooked, or undisclosed in health care settings due to preference for self-treating or beliefs that they 
are not serious (136,137). However, there is an association between foot problems, especially foot pain, 
and falls in community-dwelling seniors (138). Feet are important for balance, traction, functional ability, 
gait, and stability on uneven surfaces (139,140). Podiatry is effective in minimizing falls risk (134,141), 
therefore foot problems were considered important to disclose within the Patient Falls Risk Report. 
Fourth, the inappropriate medications CAP was important to include in the report. Psychotropic 
medication use by Ontario home care clients is 15.4% for antipsychotic or neuroleptic medications, 
29.9% for antidepressants, and 39.8% for hypnotic or analgesic medications (14,142). Pressure from 
health care workers, patients, or caregivers; personal uncertainty; lack of oversight; outdated knowledge; 
or lack of time can all contribute to inappropriate medication use (143–145). Additionally, almost one in 
four medication problems are not known by general practitioners until a comprehensive geriatric 
assessment, like the interRAI-HC is conducted (91). Because of age-related changes in 
pharmacodynamics and pharmacokinetics (i.e. slower drug clearance), seniors are more susceptible to 
side effects of medications (146), such as orthostatic hypotension (147), sedation, abnormal muscle 
movements, and psychomotor impairment (146). Primary care providers’ investigation into inappropriate 
medication use and potential contributions to falls risk is important for patient health. Thus, the 
inappropriate medications CAP was included in the Patient Falls Risk Report. 
Fifth, results from the physical activity promotion CAP were considered important for primary 
care providers to receive. In Ontario, 35.5% of home care patients would likely benefit from physical 
activity promotion (14). Even though the number needed to treat in primary care for one adult to meet 
exercise guidelines is only 12 (148), many primary care providers struggle to incorporate routine 
screening and physical activity counselling into office visits due to lack of patient interest, knowledge, 
resources, and time (149,150). As a pleiotropic intervention, exercise programs are effective for 
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preventing falls through improvements in balance, stability, coordination, flexibility, strength, endurance, 
range of motion, reaction time, and aerobic capacity (151). Prompting primary care providers may trigger 
a conversation with patients who would benefit from more physical activity and support prevention of 
future falls (150). Therefore, the report includes results from the physical activity promotion CAP. 
Finally, the AGS/BGS guidelines were important to include in a box at the bottom of the Patient 
Falls Risk Report. Most primary care providers are unfamiliar with these valid and reliable best-practice 
guidelines and do not use them regularly to address falls risk (80,87,88,91). Research also shows that 
primary care providers inadequately engage with patients in clinical decision making (41). In combination 
with the personalized patient information, the AGS/BGS guidelines support ease of use, actionability, and 
patient engagement in care planning and clinical decision making. Therefore, the AGS/BGS guidelines 
were found to be important to include in the Patient Falls Risk Report.  
4.2.2 Rationale for intervention delivery 
The Patient Falls Risk Report was structured in a concise and intuitive modified SBAR 
(Situation, Background, Assessment, Recommendations) format. SBAR is commonly used for discharges 
from hospital across Ontario and has been supported by The Institute for Healthcare Improvement, Health 
Links, the University Health Network, and the Nurse Practitioners' Association of Ontario (152,153). One 
systematic review found that SBAR implementations significantly reduced communication errors, patient 
falls, unplanned nursing home to hospital transfers, admissions to intensive care units, 30-day 
readmissions to hospitals, and unexpected deaths (154). Primary care providers may be able to use tools 
following SBAR more effectively since they have knowledge, skill, and familiarity with this 
communication format (103). Therefore, SBAR format was used within the Patient Falls Risk Report. 
Delivering Patient Falls Risk Report via EMRs, online portal, and faxing with CHRIS were 
compared using the APEASE criteria (95). Sharing information with EMRs would have been effective, 
practicable, and acceptable due to easier integration of information into primary care workflows (49). 
However, relying on EMRs was seen as unaffordable and inequitable since information sharing is an 
expensive functionality, limited to few vendors (46). Ontario’s primary care sector needs more 
standardized data collection and management before EMR-collected information exchange becomes 
feasible (46). Next, an online portal, while equitable, would likely have been unaffordable and impractical 
since logging onto a portal is time consuming. The issue of time, in turn, may reduce acceptability and 
effectiveness. Finally, fax is widely used in Ontario, accepted for information sharing, inexpensive, and 
equitable. On the other hand, faxes can be ignored or sent to the wrong address (49). Overall, faxing the 




 5.1 Phase One: Interviews 
 5.1.1 Participant characteristics 
 There were nine participants recruited for Phase one of 
this study, listed in Table 4. The sample had practiced primary 
care for an average of 21.7 years (Median = 19, Max = 40, Min = 
4). Four out of nine participants were nurse practitioners, one had 
worked in a rural practice, most practiced or had previously 
practiced as part of a family health team, and at least one had 
worked in a practice without an interprofessional team. Saturation 
appeared to be reached both at the end of Round 1 with five 
participants and the end of Round 2 with four participants. 
5.1.2 Approaches to falls prevention in primary care 
Theme one corresponds with the research question, ‘what are primary care providers’ views on 
integrating the Patient Falls Risk Report into their workflow?’. All participants stated that they would use 
the Patient Falls Risk Report in their practice, although some were more enthusiastic than others. To 
identify why this was the case, currently used approaches to uncovering falls risk in primary care were 
explored, and barriers and facilitators to falls prevention were identified.  
5.1.2.1 Uncovering falls risk 
Participants identified various approaches to uncovering falls risk including screening, patient 
self-report, use of intuition, and reacting to falls. A few participants with practices in family health teams 
described some level of screening for previous falls. This ranged from simple screening, like asking “if 
they had a fall within the last three months” (NP2), to screening as part of a complex program, like the 
C5-75 (155). However, the majority of participants reported taking more reactive approaches to 
uncovering falls risk. The most common approach to uncovering falls risk was reliance on patient self-
report: “I’m depending on self-reporting or reporting from a spouse or a family member” (MD2). The 
issue that participants reported with this approach was that patients may avoid disclosing falls: “A lot of 
time [falls are] not self reported” (MD3). A second approach, described by MD4, was an intuitive 
approach to uncovering falls risk: “You see them walking. So, obviously, you certainly notice… when 
they're getting frail and not moving as well. Shuffling, you know, that sort of thing” (MD4). The notion of 
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use provider perceptions and clinical judgement to make care planning decisions. The third approach that 
most participants reported using was uncovering falls risk “after [patients have] had a fall” (MD1). For 
instance, providers may take notice of falls risk when a patient has visited a hospital for an injurious fall: 
“Most people that fall most often present to emerg than primary care. So, as primary care providers you 
might hear about it after the fact that Mrs. X was in emerg with a fall and we did these things and now 
they’re following up at the office” (MD1). In summary, while some participants conducted falls risk 
screening, many reported using a patient-reliant, intuitive, or reactive approach. 
5.1.2.2 Sources of behaviour 
Within the ‘sources of behaviour’, a COM-B (Capability, Opportunity, Motivation – Behaviour) 
structure was used to organize barriers and facilitators to falls prevention. 
Capability 
Limited ability to gather information on patient history, home environment, or community 
programs and resources was identified as among the most important barriers to managing falls risk. To 
illustrate, MD2 explained that “very often as a primary medical provider you're working a little blind and 
both in the assessment piece and managing, understanding risk factors, but also in terms of execution of a 
care plan” (MD2). In particular, low awareness, skill level, and stamina to access community resources 
among patients were thought to sometimes impede primary care provider information gathering. For 
example, collection of detailed, essential, falls-related information could be limited by patient memory. 
According to MD1, “often seniors… are vague with their symptoms. So, ‘my heart was palpitating’ ‘was 
it palpitating before the fall or after the fall?’ ‘I don’t know that’” (MD1). Moreover, MD3 explained that, 
with complex elderly patients “navigation can be a little bit tricky and often times they may not want to 
access any of the services that are out there” (MD3). System-navigation challenges were not only 
exclusive to patients. One participant claimed that primary care providers may not be aware of what 
resources are available, have up-to-date information on resources, or know how to become more aware 
through websites like Caredove. In summary, challenges to information gathering were cited as 
significant barriers to falls prevention. 
To overcome these knowledge and information gathering challenges, participants emphasized 
that, “care planning around the fall prevention [should be] a team approach” (MD2). Connecting with 
home care providers in particular was seen as important because, “they see more than we do... if they're 
identifying someone at high risk, we may not identify that as quick as them.” (NP4). Other members of 
the care team mentioned as playing an important role in falls prevention included informal caregivers, 
pharmacists, podiatrists, geriatricians, physiotherapists, occupational therapists, social workers and 
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exercise specialists. Although the importance of shared care planning was undisputed, MD2 explained 
that it is not always done effectively in practice: “shared care planning and interdisciplinary care, 
collaborative care means different things to different people. And I think we all think we're doing it, but 
we don't do it very well” (MD2). More specifically, providers are often not as available, connected, or 
engaged as needed. NP3 emphasized that, in terms of collaboration with home care providers, “a lot of 
times you get nothing… So, you have no idea what's going on in the home” (NP3). Many participants 
agreed that, although there is still work to be done, effective collaboration with home care providers and a 
care team can enhance provider capability to proactively prevent falls.  
Opportunity 
 The most mentioned barrier to engaging in proactive falls prevention was limited primary care 
provider opportunity. This barrier was summarized by MD1: “There’s so many reasons that people fall. 
So, it’s not a quick thing to deal with in primary care… primary care is fast paced and most appointments 
are 10 minutes, maybe 15 minutes long. So, it’s hard to deal with a fall or falls risk in that time period” 
(MD1). Risk factors for falls listed by the participants included previous falls or fractures, frailty or 
declines in health, comorbidities, cognitive impairment, medications, balance issues, and changes in 
lifestyle or behaviour. The complexity of falls risk, partnered with the heavy workload primary care 
providers are already carrying, makes addressing the issue challenging within a limited timeframe. In 
contrast, MD4, a provider who works within a family health team with a mobility clinic, explained that 
they are better equipped to manage falls: 
I think I would see them, I would do the basics, but I would probably refer them in to the mobility 
clinic where they would have about a one hour appointment and they would see physiotherapy, 
occupational therapy, they would see the physician, potentially a social worker, and, you know, a 
family member could come with them as well, and then they could set up some kind of home 
program and follow up. So, I think in my type of practice, it would probably be too… time 
consuming (MD4). 
However, most participants did not have access to an in-house mobility clinic. NP1 explained that since 
managing falls risk is time consuming, they would need to schedule multiple visits to address falls risk, 
even with access to the Patient Falls Risk Report: “I would definitely go through over one, two, maybe 
three appointments to, sort of, work with them and, uh, bring these recommendations forward” (NP1). 
Similarly, MD1 made clear that time pressure would determine whether they would use the Patient Falls 
Risk Report to address falls risk. 
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 In addition, out-of-pocket payment and limited accessibility to community resources were 
discussed by participants briefly as patient-level opportunity barriers. Podiatry was described as too 
expensive for some patients to access “because there there's no OHIP covered podiatry anymore” (NP4). 
Additionally, although home care offers publicly-funded physiotherapy, it is discontinued after a set 
number of sessions, regardless of patient wishes, needs, or financial situation. In addition, MD1, who has 
extensive experience practicing in rural settings, emphasized multiple times that many individuals in rural 
areas cannot reasonably access many falls prevention resources: “there’s not exercise programs 
everywhere. So, there’s a feasibility factor that you’d have to look into” (MD1). Long wait times were 
also believed to limit access, particularly in rural areas: “home care [occupational therapy] assessments in 
our area are very difficult. Like, you wait months for them... Just not a lot of staff for a big geographic 
area” (MD1). These cost and service availability barriers that affect patients are important factors that 
many participants took into consideration when discussing the barriers they face to managing falls risk. 
Motivation 
 Provider and patient motivation also played an important role in falls prevention efforts. Different 
participants had different views on to what extent and with which actions they could make a difference in 
the falls risk of patients. One common view was explained concisely by NP1: “I think falls are really 
important. And I think they’re a key indicator of how your patient is declining… I think it’s a thing we 
can do something about” (NP1). However, other participants said that the likelihood they could make a 
difference in the health of patients was more circumstantial. For instance, some participants stated that 
patients or caregivers may not disclose falls because “there’s a big stigma around that sometimes” (MD3). 
Additionally, convincing patients to engage in falls prevention efforts is challenging: “What are the 
patient’s wishes?...if she is not concerned about falling then it’s gonna be difficult to make any headway” 
(MD1).  Patient motivation was considered especially limited when it came to allowing occupational 
therapists or physiotherapists into their homes, getting weaned off medications or other substances, using 
assistive devices, accepting home modifications, or engaging in exercise programs. NP3 illustrates the 
power of patient motivation in the following quote: “[the patient will] say, ‘well I've done physio it's not 
helping me’ and they don't do the exercises daily” (NP3). Beliefs also dictated participant priorities and 
what actions they decided to take in response to elevated falls risk in the task-based scenario with the 
Patient Falls Risk Report: “I don’t like the medications that often are associated with treating 
osteoporosis. Um, I think they provide a lot of risk for seniors... Maybe you can do things with diet and an 
exercise program” (NP1). Similarly, beliefs about what an ideal workflow looks like influences which 
tools providers will integrate: “I am very intuitive and I think it does get me into trouble. [The Patient 
Falls Risk Report] would certainly help me to be more thorough, but hopefully… it wouldn't alter the… 
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way I practice” (MD4). In summary, the participants demonstrated that for primary care providers to 
prevent falls, their priorities must align with patient goals and patients must be aware that they are at high 
risk of falling and adhere to appropriate care plans. 
5.1.3 Views on impacts of the Patient Falls Risk Report 
The second theme corresponds to the research question, ‘what impacts do primary care providers 
believe that the Patient Falls Risk Report would have on patient care?’. Seven out of the nine participants 
said that the Patient Falls Risk Report would change what they would normally do in a patient encounter.  
5.1.3.1 Utility 
Supporting care provision by informing and reminding 
Overall, most of the participants felt that they would “like to be more aware of how [their] 
patients are doing at home, specifically around falls” (NP1). The Patient Falls Risk Report was evaluated 
positively for the following reasons: it is evidence based, supports the communication of novel 
information, outlines important contributors to falls risk, and reminds providers of recommended 
interventions. In other words, the Patient Falls Risk Report was commended for informing primary care 
providers of patient status and reminding them to investigate falls thoroughly: “It would definitely remind 
me. Or actually, maybe inform me” (MD3). To illustrate, MD2 described a scenario in which the report 
would serve these functions and prevent adverse patient outcomes:  
I've been trying to manage… recent heart failure. I wouldn't be paying as much attention to foot 
problems... Next thing you know, I'm trying to treat heart failure by increasing the diuretic and 
that's dropping the blood pressure in the course. And they're already having a foot deformity and 
next thing they're falling in the washroom trying to pee in the middle of the night because I'm 
giving them a diuretic. You could see there that that's a fairly linear relationship… [The Patient 
Falls Risk Report] would certainly add to the critical thinking around how can I reduce falls 
(MD2). 
The report was also described as a starting point for discussing concerns and opportunities for 
intervention with patients: “So, I would probably show [my patient] the assessment and say ‘I’m really 
concerned about this for you… Let’s work together to try and make some changes to… decrease your risk 
and improve your health’” (NP1). In addition, while some providers on family health teams seemed to 
have an advantage when it came to collaboration with other health professionals, the Patient Falls Risk 
Report appeared to prompt the participants to rely on other health professionals and community resources:  
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Referral to our pharmacist to do a med review… maybe involving the [Community Responsive 
Behaviour Team] or something like that… if their cognitive performance is moderately impaired. 
Are they involved in the memory clinic?... the community support connection has a good falls 
prevention program. So, I like to refer them there… I would do a LHIN referral for an 
[occupational therapy] home assessment for falls risks (NP4). 
In summary, most participants believed that receiving the Patient Falls Risk Report would have utility 
and, in turn, impact patient care positively. 
Neutral or negative impacts of insufficient and misplaced utility  
Like most interventions, the Patient Falls Risk Report was also subject to criticism. NP3 and 
MD4 stated that receiving the report would not change what they normally do in a patient encounter 
because it provides an inappropriate amount of information, they already use the recommendations laid 
out by the report, and they already have a well-established workflow that covers falls risk. Additional 
negative evaluations of the report included the following: it tells participants information they would 
already know, does not inform on resource provision by other care providers, and lacks automatic referral 
to specific falls prevention programs. To summarize, most of the concerns implied that the Patient Falls 
Risk Report has insufficient or misplaced utility. To illustrate the former, while MD5 did believe that 
receiving the report could impact their clinical practice, they preferred the C5-75 frailty case finding 
initiative which they described as a more comprehensive tool. With the latter, NP3 emphasized that 
although the Patient Falls Risk Report achieves the goal of sharing information, it does not solve, and 
may even worsen, what they believe is a more important user need: supporting primary care providers in 
managing heavy workloads:  
It's just another paper to file to be honest with you… It's not helping me get any resources… 
bottom line is: What does it get you at the end? We already know there's a problem. I didn't need 
a tool to tell me there's a problem with this person. I just need some help to figure out how I'm 
going to take care of them (NP3). 
This gap identified in the quote by NP3 was discussed by many of the participants. MD4, who has 
worked with and without a family health team, expanded on why shared care planning mattered to them: 
“I think if it is more of a community responsibility… you don't feel so alone… you don't feel completely 
responsible, because often times… it does come back on to you” (MD4). If the Patient Falls Risk Report 
could effectively support interdisciplinary care by identifying the falls prevention actions taken by home 
care providers or by automatically referring patients to community services, NP3 explained that primary 
care providers would be better supported. In conclusion, opportunities for improvement in the utility of 
 
27 
the Patient Falls Risk Report, and unfilled gaps in the health sector were identified by some of the 
participants in this study. 
Impacts on medicolegal risk 
It appeared that most of the participants do not actively worry about avoiding medicolegal risk. 
For instance, MD4 commented, “I try not to think that way… Seeing myself or others sued over the 
years... it always seems like there's one thing that, you know, if there is some sort of medicolegal situation 
that you wish always had been in the notes or somebody had recorded it. But it's sometimes so random” 
(MD4). Instead, participants described medicolegal risk as a motivator for good practice: “I think it would 
help me provide really good care, so I don’t think it increases my risk” (NP1). On the other hand, MD1 
stated that if there were ‘punitive consequences’ for not addressing the issues listed in the Patient Falls 
Risk Report, they would not want to receive it at all: “If everybody gives me a report like this for 
cognitive impairment, for mental health things, and I’ve got ‘oh I should be seeing these other patients 
cause I have a hundred reports’ and I can’t do it, then I’d rather have zero reports” (MD1). To summarize, 
while medicolegal risk can be a motivator to using the Patient Falls Risk Report, it is only helpful when 
paired with realistic expectations of primary care provider workloads. 
5.1.3.2 Usability 
Despite some minor and cosmetic criticisms, the usability of the report was evaluated positively 
overall by the participants: “I like how it’s laid out… So, I can glance at it... I could look at this report in 
less than a minute and find out whether I need to act on it” (MD1). Characteristics of the tool that made it 
useable included the one-page length, intuitive organization, simplicity of language and content, selection 
and emphasis of a limited number of key risk factors, and actionability. MD2 emphasized how important 
usability is when it comes to reports like the Patient Falls Risk Report: “Physicians are pretty simple-
minded creatures and it obviously needs to flow well, easy to read, and it then needs to be like one or two 
things that we really need to think about” (MD2). The interviewer found that participants rarely 
completed the task-based scenario without stopping to comment on relevant clinical experiences or 
suggestions for improvement. While this may indicate lack of ‘flow’, participants appeared eager to offer 
feedback. In one interesting comment, NP3 stated that they would conduct a cognitive assessment on the 
mock patient as a response to receiving the Patient Falls Risk Report. Once the interviewer explained that 
the report included a cognitive assessment, NP3 explained, “To be honest with you, I didn't get that they 
did a full cognitive assessment, because I don't know what they did to get that answer” (NP3). The 
participants appeared to easily identify what the patient’s problems were, but may not have trusted or 
understood the validity of the assessment results. 
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Fax delivery is acceptable 
All of the participants were open to receiving clinical reports as faxes. When the interviewer 
asked about providers’ views on receiving the report by fax, the overall consensus was that fax is fine. 
MD2 explained their views on fax: “I still continue to get most of my messaging from other providers by 
fax. I have a process in place, but I think this is how people feel, that the fax machine is out of date, and 
they would rather there was electronic messaging. So, if I had a fully integrated EMR. I may choose 
another method” (MD2). However, tying the Patient Falls Risk Report into an EMR compatible electronic 
form was generally preferred due to easier workflow integration. Specifically, to scan and upload faxes 
was seen as requiring relatively more time and energy. Interestingly, providers from one family health 
team used the Health Report Manager, a tool which automatically uploads faxes into an EMR system. 
NP2 was one of those providers and explained this process: “Faxes go into our computer actually and 
then they just upload them in the chart… And then we would get a message… that this was sent” (NP2). 
While views on fax were slightly varied, the consensus was that using fax for information delivery was 
acceptable.  
5.1.4 Criticisms and suggestions to improve the Patient Falls Risk Report 
The theme, ‘Criticisms and suggestions to improve the Patient Falls Risk Report’ aimed to 
address the third research question, ‘What criticisms, suggestions for improvement, or future 
developments do primary care providers suggest for the Patient Falls Risk Report?’. Since many 
comments were repeated during the first five interviews, the Patient Falls Risk Report was modified at the 
halfway point and end of Phase one. Round one of interviews sought feedback on the original version of 
the Patient Falls Risk Report, attached in Appendix H. Round two sought feedback on the second version 
of the Patient Falls Risk Report, attached in Appendix T.  
5.1.4.1 Falls overview 
 The first section of the Patient Falls Risk Report that will be discussed is the falls overview at the 
top of the report. In round one of interviews, the few participants who commented on the falls overview 
were looking for clarification, but found the answers to their questions within the report itself. The 
following quote by MD3 illustrates this pattern: “So, did my patient [pause] have a fall? I’m assuming 
they probably did- ‘high risk is based on report of multiple falls’- So, then I’m assuming my patient did 
have a fall at least- I guess more than one” (MD3). MD3 also sought more information around falls in this 
section of the report including loss of consciousness with falls (which indicates neurological issues). In 
round two, more participants paid attention to this section of the report and requested two changes. The 
first request for change came from MD4. They wanted more detail around the circumstances of falls to 
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“tease out the serious falls” (MD4) because they found that sometimes health providers record a fall when 
there is no need for serious medical concern. Second, NP4 suggested new wording which emphasizes that 
the report contains valid and reliable assessment results: “Change this wording like ‘your patient has been 
assessed and they are a high risk for falls.’…because then you're like, okay, ‘they've been assessed and 
they've been determined to be high risk based on whatever algorithm’s being used’… because it kinda 
looks like a title” (NP4). This suggestion would also benefit providers who, while reading the report did 
not realize that it was based on a full assessment. In summary, providers requested more detail and clearer 
language. 
5.1.4.2 Contributors to falls risk 
 The five contributors to falls risk are located in the table in the middle of the Patient Falls Risk 
Report. These contributors include cognitive performance, foot problems, medications, pain, and physical 
activity. 
Cognitive performance 
 In round one, while cognitive performance was recognized as an important issue, there was lack 
of clarity around interRAI jargon, and appropriate interpretation of the Cognitive Performance Scale. 
MD3 summarized these key concerns:  
I guess moderately impaired would mean something, but the 1 beside it means absolutely nothing 
to me and wouldn’t to most primary care providers… most primary care people do not see RAI 
stuff at all… Is higher score worse or better?... That might want some clarification in case people 
needed to know (MD3). 
In round two, there were no further comments on jargon. However, the written Cognitive Performance 
Scale results did not satisfy participant information needs. NP3 explained that the mock patient would 
“probably need a little bit more investigation as to why they have [cognitive impairment]” (NP3). Thus, 
some participants chose to refer the mock patient to additional testing and assessment (i.e. CT scan, 
memory clinic assessment). To summarize, there was confusion of interRAI jargon and scoring in round 
one and round two highlighted a desire for more information around cognitive performance among 
participants. 
Foot problems 
Foot problems were seen as important among the participants, however, in round one, they 
suggested adding more specific information to this item. MD1 explained in the following quote why 
adding more detail was important to them: “If there’s no limitation in walking then how much of a 
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problem is it? And then when I look here, score of 1 out of 4 based on foot pain, wounds, deformities. 
Well, pain versus wounds versus deformities are very different things” (MD1). MD1 continued by 
explaining that wounds can heal quickly while long-term deformities will not improve. Knowing if the 
foot problem was short-term or long-term was a priority to MD3 because it would influence their 
treatment decisions. In round two, there were no critiques on the foot problems item. However, in 
discussions about foot problems, some participants used the words ‘maybe’ and ‘I guess’. NP4 for 
example said, “I guess we always look at our patients with diabetes and their feet” (NP4). Most 
participants seemed uncertain or neutral about foot problems. On the other hand, NP3 quickly developed 
a plan to address the foot problems without additional information: “they need to go somewhere to get a 
proper foot assessment, footwear that's properly appropriate for them to prevent fall risk. And is there, 
you know, some device that you could put on their deformities that could help them with their walking?” 
(NP3). All in all, ensuring treatment or management of foot problems was viewed as vital to preventing 
falls. 
Medications 
Medications was a highly discussed topic throughout the interviews. In round one, most critiques 
targeted language used to describe the Inappropriate Medications CAP. For instance, the word 
‘inappropriate’ was seen as a “judgemental term” (MD1) because it implies blame on a clinician for 
prescribing a medication and ignores contextual factors which may make the situation appropriate (e.g. 
preventing long-term care admission, maintaining quality of life). MD2 suggested using alternative 
language: “Polypharmacy might be something that's softer language that may be easier to understand.” 
(MD2). Additionally, the word ‘triggered’ caused some confusion: “triggered… I don’t quite know what 
that means for me” (NP1). ‘Triggered’ is used to describe the Inappropriate Medications CAP results, but 
the participants were unfamiliar with this interRAI terminology. Moreover, during round one, there was a 
suggestion to add more detail on which class of high-risk medications the patient is taking (i.e. cardiac 
medications, antihypertensives, psychoactive medications, or anticoagulant medications). After changes 
were made, there were no criticisms on the medication section of the report in round two. The only 
suggestion in round two regarding medications came from NP3 who wanted to know who had prescribed 
the medications. Thus, there were clear improvements made to the medications section by the end of the 
interviews. 
Pain 
 The next section of the report discussed by participants was the Pain Scale. In round one, lack of 
detail in this section was problematic since pain was seen as a complex problem. To be able to develop 
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more effective care plans, participants wanted to know the following: “Where’s the pain? When does it 
happen? What makes it better? What makes it worse?” (MD1). Pain was also described as time 
consuming to address. In round two, the physicians did not discuss pain. On the other hand, NP3 
expressed various follow-up questions that they would have around pain management: “is their pain well 
managed?... how is it managed? Does it manage through physiotherapy?” (NP3). Nonetheless, pain was 
considered a valuable item on the Patient Falls Risk Report. 
Physical activity 
In round one of interviews, all of the participants had questions on how the physical activities 
CAP was generated or what the CAP meant. In round one, these questions included the following: “if a 
patient was sedentary and would benefit from exercise, but didn’t really know if they would do it or not, 
would you get alerted to that?” (MD3), “they’re motivated to participate in an exercise program?” (NP1), 
and “what does this mean physical activity levels?” (NP2). Based on the same confusion, the usefulness 
of the Physical Activities CAP was doubted by some participants because of the belief that (1) all patients 
would benefit from more exercise and (2) the CAP might not capture individuals who would be not be 
willing to participate in a group exercise program, but may consider other forms of physical activity. In 
round two, there were no questions asked on the meaning of the Physical Activities CAP. 
5.1.4.3 Recommendations to action 
Although the participants believed that the recommendations to action would be time consuming 
to go through, all of them were happy with its inclusion. In fact, the only comment in the member check 
had to do with emphasizing the recommendations to action. Strengths of the recommendations that were 
identified included that it is evidence-based, appropriate, and facilitates action. However, some 
participants suggested adding more detail to the list of recommendations, including a list of local falls-
prevention services or health providers who could be referred to, numerical figures such as bone mineral 
density and orthostatic vitals thresholds, and the actions home care has taken. MD2 expanded on the latter 
in the following except: “I would ask myself, ‘Why haven't [the home care case coordinators] done that 
already?’ Or, ‘Why haven't they referred to home care [occupational therapy]?... [or] a community 
exercise program?’... I would just be very careful, I suppose, in how it's messaged to the physician. 
Whether it’s party for information, but it's partly an invitation to contribute to the care plan” (MD2). 
During round two, NP3 expressed additional frustration because they found that this section offers 
suggestions without directly offering support: “So, what have you done? So, you're telling me all these 
things that you think should be done… They'll be nice if they had then said we've referred to, we've done 
this, we've done that” (NP3). To facilitate access to outside support, NP4 suggested emphasizing the 
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reference to Caredove “because I think people forget that you can go onto Caredove and actually find the 
falls programs in our area” (NP4). In summary, various participants described struggling to obtain falls-
prevention support, however, the recommendations to action themselves were evaluated positively. 
5.1.4.4 Other 
Within both rounds of the interviews, a few participants described other information that they 
wanted incorporated in the Patient Falls Risk Report. First, including fracture risk was suggested by MD1 
and MD3. Second, MD2 discussed adding more information on interRAI since primary care providers are 
often unfamiliar with it: “where do you explain [interRAI]? Is it separate knowledge product or do you 
have the back side that explains the scores that we're using and the fact that they're validated?” In round 
two, the physician participants made multiple suggestions on other information to add, including age, 
living status, narrative notes, if falls were injurious, and patient ability to stand, sit, and walk around. 
NP3, on the other hand, suggested the addition of drug and alcohol use, presence of relevant chronic 
diseases (i.e. heart failure), and the state of the home environment. All of the ‘other’ information addition 
suggestions were relevant to falls and falls risk. 
5.2 Phase Two: Surveys 
 The sample size achieved in Phase two of this study was 27 and there were no missing values in 
the data. However, due to the small sample size, it was important to analyze if the data were normally 
distributed. A histogram and probability plot, shown in Appendix O, were created for the purpose of 
exploratory data analysis. These plots suggest that the data are normally distributed. To confirm if the 
distribution of SUS scores was normal, a Shapiro-Wilk test was conducted (W-Statistic = 0.94) (113). 
The calculated p-value (p-value = .12) for the Shapiro-Wilk test was greater than α=.05. Therefore, the 
null hypothesis (H0) was retained. 
5.2.1 Survey data 
Phase two of this study addresses the fourth research question, 
“How usable is the Patient Falls Risk Report?” The overall SUS of the 
Patient Falls Risk Report was 83.4 which can be considered an A on the 
SUS benchmarking scale at the 90th to 95th percentile (123). In other 
words, they survey results determined that the Patient Falls Risk Report is 
usable. Descriptive statistics for the individual and overall SUS scores are shown in Table 5.  
All participants completed the representative task by suggesting care planning options in response 










95% CI  78.7, 88.2 
Table 5: Descriptive 
statistics for SUS scores 
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pharmacy referral and referral to an exercise or balance program. The options considered are shown in 
Appendix P.  
There were also a range of opinions about the report. The following additional comments were 
made on the survey: 
1. From my understanding, the first chart had 5 common categories of falls risk listed with your 
own patient situational factors listed next to them. Then at the bottom it had roughly 5-10 listed 
suggestions. My question is, were the recommendations lists at the bottom just general 
suggestions for everyone or were they specifically recommended for my patient situation? 
2. A good start - I think the boxes with information about YOUR patient need to be more concise, 
just the facts, no analysis (don't bother saying "moderate impairment" - just say what it is, or say 
NONE) 
3. Great report! 
4. Very thorough and concise information. Would love to have this tool in practice 
5. Comprehensive and facilitates good review. Question who would complete this? Pharmacy nurse 
or in collaboration with MD/NP? 
6. Good appearance and flow to report 
7. Nice summary of the specific areas contributing to falls 
8. Very helpful report 
9. Excellent form, information is presented in a forthright manner, user friendly 












6.1 Summary of findings 
 The results of this study suggest that, if implemented, the revised Patient Falls Risk Report may 
be useful for primary care providers to address barriers they face in falls prevention. Participants 
described barriers to preventing falls all along the care pathway, depicted in Appendix Q. These barriers, 
which can lead to delayed or reduced quality of care, include difficulty collecting information, limited 
time or resources, and challenges with determining how and to what extent falls should be prioritized and 
managed. According to the participants of this study, receiving the Patient Falls Risk Report could 
mitigate barriers in primary care practices by providing opportunities for providers to stay informed about 
important risk factors and reminding them about recommended falls management interventions. In terms 
of the Behaviour Change Wheel, the report was regarded as a potentially useful intervention which 
harnesses the policy categories of communication, guidelines, and environmental/social planning, to 
restructure the primary care-to-home care social environment and educate providers in a way that 
influences capability, opportunity, and motivation. Opportunities to improve the Patient Falls Risk 
Report, such as through changes in wording or level of detail, were also identified. After two rounds of 
thoughtful revisions, the Patient Falls Risk Report has become a more concise, useable, and useful tool. 
6.2 Phase One: Interviews 
6.2.1 Theme One: The Patient Falls Risk Report can fill gaps in primary care workflows 
6.2.1.1 Sources of behaviour 
According to the Behaviour Change Wheel model, behaviours are complex, interact with each 
other, are influenced by broader systems. In this study, the health system clearly shaped participants’ 
capability, opportunity, and motivation in regards to falls prevention (95). Through environmental 
restructuring via automated information sharing, education on best-practices for falls prevention, and 
offering support to identify and respond to falls, the Patient Falls Risk Report has the ability to support 
primary care providers and mitigate some of the system-level challenges they face.  
Capability 
Slow change in medical culture has led to suboptimal capability for primary care providers to 
manage patient complexity. Around 60 to 70 years ago, the Canadian health sector was designed to 
effectively address episodic and acute problems (156). But, with the growing burden of chronic disease, 
there has been slow change to medical education, and, often, unwillingness of professional groups and 
providers to deviate from the status quo (156). The present study has demonstrated that standard 
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approaches are often applied to complex, chronic problems like falls. One explanation for this behaviour 
may be that many primary care physicians receive little training in geriatrics and, in turn, have knowledge 
gaps and biases in how they gather and interpret data (157). Training and education have a significant 
influence on capability, which encompasses knowledge, skills, and decision processes (95). Take medical 
reasoning. The hypotheticodeductive method and has been the most common and efficient medical 
reasoning pattern for the assessment of non-complex patients (158). This process is an ‘intuitive’ 
approach, which involves quick comparisons between immediate patient problems and the past 
experiences of clinicians (158). When health problems are straightforward and acute, traditional medical 
reasoning is appropriate. However, in the case of managing falls, an analytical approach is vital. Research 
shows that not all falls-related symptoms are immediately noticeable in primary care offices (91). 
Additionally, at home care discharge, there is no process to ensure follow-up with primary care by home 
care providers, and home care clients and their caregivers are left with limited knowledge around what 
health conditions were identified and what health services were provided (159); patients often do not seek 
out that information, even if there are unaddressed health concerns (159). Primary care providers’ 
dependence on their own senses, patients, and home care providers to relay information is insufficient. 
Without slower analytical reasoning, based on sound clinical judgement, critical thinking, and effective 
collaboration (160), falls can go unnoticed or disregarded until serious injury with lifelong consequences 
occurs (65,73). Inadequate geriatric training and slow-changing medical tradition leads to reduced 
capability for primary care providers to manage complex conditions like falls. 
Opportunity 
The way in which clinicians provide care is highly influenced by opportunity-related barriers to 
care provision. In contrast with original predictions, no participant stated that the Patient Falls Risk 
Report would save them time on falls risk assessment. This was surprising since limited time was 
described as one of the most prominent barriers to preventing falls and the Patient Falls Risk Report 
shared information that primary care providers would not need to collect themselves. One explanation to 
consider is that many participants, especially those not within family health teams, rarely conducted 
regular falls screening or structured falls risk assessment in the first place. While primary care providers 
often report being highly invested in prevention, the literature confirms that the degree to which 
preventive care and screening is actually performed is relatively low (161). Participants who did report 
regularly screening for falls risk also tended to have more supportive resources, such as easy access to a 
mobility clinic or family health team (162). According to the Behaviour Change Wheel model, social 
environments which facilitate access to supportive resources offer more opportunities for positive 
behaviour (95). For instance, one family health team physician in this study stated that information 
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provided by the Patient Falls Risk Report would be redundant since they use the C5-75 frailty screening 
and case finding tool. The full C5-75 relies on a 37-minute team-based interprofessional approach and is, 
therefore, unrealistic for use in busy primary care practices without easy access to an allied health team 
(163). More isolated providers need greater reliance on community referrals to manage their workloads. 
For providers with fewer connections to supportive community resources and allied health 
providers, time saved by the Patient Falls Risk Report in screening and initial assessment may be 
‘cancelled out’ by time spent in additional falls management. Since the Patient Falls Risk Report flags 
falls as a health concern, primary care providers would have the medicolegal responsibility to provide a 
reasonable level of care; inaction can result in a claim for negligence (164). The fact that most of the 
participants saw medicolegal risk in a neutral or positive light, suggests they are confident about their 
ability to provide a reasonable level of medical care. However, addressing falls risk can be time-
consuming. It requires collecting information from patients, who may be uninformed; communication 
with a siloed circle of care via inefficient communication methods; and coordinating services which may 
be inaccessible to patients or unfamiliar to providers (41,49,92). As a result of the complexity of falls 
management, some providers explained that they would need to schedule multiple 10- to 15-minute 
appointments with a single patient to address the concerns in the Patient Falls Risk Report. This approach 
is less efficient for the management of complex conditions and more cumbersome for both patients and 
primary care providers. In summary, competing time demands influence opportunities for action (95). 
Therefore, information sharing tools like the Patient Falls Risk Report should support prioritization of 
patient problems such that time is spent on the most important health issues. 
Motivation 
Whether a provider takes a proactive or reactive approach to care is also shaped by the history of 
their profession and overall professional motivation. The nurse practitioners in this study appeared to be 
less prone to a reactive mindset than the physicians. One explanation may be that nurse practitioner 
profession has a different foundational philosophy (165). Contrary to popular belief, on average, nurse 
practitioners do not spend more time with patients than physicians, but instead set themselves apart by 
taking a holistic and relational approach to health care (165,166). Nurse practitioners focus their efforts 
on health promotion, education, and counselling, beyond the biomedical approach of treating disease 
(165). Conversely, the biomedical model of illness has been the foundational philosophy of medical 
practice over the last century (167). The biomedical approach has substantially improved health care 
through its emphasis on discovering and treating pathology (167). On the other hand, in the case of falls 
management, this style of practice can lead to overemphasis on physiological causes of falls, such as 
medication errors, and failure to consider external circumstances (such as the home environment), mental 
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health (such as alcohol dependence), and emotional state (such as fear of falling) (167). A primary care 
provider who takes a purely biomedical approach may disregard highly effective interventions, like 
finding ways to integrate exercise into a patient’s lifestyle (82,167). However, over the last 40 years, the 
biopsychosocial model, which recognizes the influence of psychological and social factors, has 
challenged the biomedical model and become more mainstream (167). This shift is apparent in the present 
study since exercise was one of the most common falls management interventions cited by participants. 
However, the physicians in this study still appeared more attracted to biomedical risk factors, like 
medication errors, rather than psychological or social risk factors, like heavy alcohol use or lifestyle. In 
summary, the professional foundations influence present primary care behaviours. 
Another potential historical influence on provider motivation and behaviour can relate to power 
and trust. Over hundreds of years, physicians have held professional dominance over nurses in income 
and status (168). According psychiatrist Leonard Stein, physicians and nurses traditionally played a 
‘doctor-nurse game’, in which nurses influenced physicians’ clinical decision making through subtle 
suggestions (169). They did so while appearing passive to avoid open disagreement and make it seem like 
the physician had made the decision autonomously (169). With the Patient Falls Risk Report, there is no 
opportunity for this self-censorship. Thus, the history of power differences may create tension when, for 
instance, a home care nurse identifies patient health problems which may have been previously 
overlooked and recommends a list of actions a primary care provider should take. In this study, one 
physician was not confident that a fall reported by home care providers would always constitute a ‘serious 
fall’ and, in turn, requested detail around the circumstances of the falls. Requests for more information or 
patient re-assessment suggest scepticism of the Patient Falls Risk Report. Despite the extensive training 
of nurses, trust and interprofessional collaboration continues to be a challenge (168). Ensuring clear roles 
and responsibilities and encouraging more frequent collaboration may mitigate these power influences on 
provider motivations over time (168). This issue offers a potential avenue for future research as the 
motivational barriers to interprofessional collaboration are important to acknowledge and address. 
6.2.1.2 Integrating other behaviour change interventions  
Some behaviour change interventions are already being implemented in the health sector to 
enhance primary care provider capability, opportunity, and motivation in using the Patient Falls Risk 
Report. With increasing complexity of patients and a growing body of medical literature, providers are 
adapting by using checklists and decision support tools to free up cognitive space and address complex 
patient needs analytically (160). The participants in this study demonstrated a high level of comfort with 
using the Patient Falls Risk Report, possibly because of previous experiences with electronic medical 
records and other decision support tools such as the C5-75. Moreover, the creation of interprofessional 
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teams may have increased collaboration potential. Family health teams are often more patient-centered, 
provide higher quality chronic disease management, offer quick access to a greater range of health 
services, have better coordination of internal services, and, overall, provide a better patient experience 
compared to other models of primary care (170). However, there is still room for improvement in these 
teams. Compared to other primary care models, family health teams care for people who are healthier and 
of higher-income (162). Additionally, research shows that family health teams tend to be ‘physician-
centric’ and take a suboptimal shared care approach (156). Another behaviour change intervention in the 
health sector has been a shift from volume-based to value-based primary care payment models (171). In 
2017-2018, 34% of Canadian family physicians were paid primarily through non-fee-for-service methods, 
such as salary, capitation, or contract-based payments (171). Solo providers and family health groups still 
make most of their income through fee-for-service, but family health teams and community health centres 
are usually paid with a salary (172). When primary care providers are paid in a pure fee-for-service 
arrangement, in which payment is tied to the quantity of services provided, they are sometimes compelled 
to limit patients to only discuss one problem per visit (173). As the participants this study recognized, 
falls are multifactorial and should not be treated in isolation from other health problems (69). However, 
some participants still reported that they would schedule multiple appointments to address the issues 
outlined in the Patient Falls Risk Report rather than one lengthy appointment. Further changes in payment 
systems may create more opportunities for primary care providers to choose proactive approaches. The 
listed health system changes all contribute to effectiveness of chronic condition care and pave the way for 
success of the Patient Falls Risk Report. 
6.2.1.3 Integrating the Patient Falls Risk Report 
A 2014 study by Guthrie et al has shown that sharing falls-related information from the RAI-HC 
with clinicians via fax is feasible (174). In their study, home care case coordinators manually faxed a 
referral package to trained rehabilitation service providers to help them support clients who had 
experienced a recent fall (174). The referral package included a client information summary, care 
coordinator consultation notes, a two-page personal health profile that included results from 35 interRAI 
items and scales, a key for scale interpretation, a summary of relevant interRAI CAPs, a MAPLe (method 
for assigning priority levels) score, and a one-page falls checklist (174). Service providers found this 
package to be lengthy, but helpful. Those that received the intervention reported increased 
communication and feeling more supported to solve complex health issues, but would have liked more 
training on how the RAI-HC results should be interpreted and used (174). The Patient Falls Risk Report is 
shorter than the intervention in Guthrie et al study (albeit less comprehensive), has high usability, and 
requires no additional training to be understood by primary care providers. This was made clear by the 
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evaluations of interview participants, who found that the report had an appropriate length, survey 
participants, who gave the report an A for usability, and the participants overall, who were able to use the 
report to identify care planning options for a mock patient. Although the target audiences and 
interventions are different, the promising results of the Guthrie et al study suggest that integrating the 
Patient Falls Risk Report into primary care provider workflows would be feasible. 
6.2.2 Theme two: The Patient Falls Risk Report can impact patient care 
6.2.2.1 Advantages of the Patient Falls Risk Report 
This study identified various advantages to implementing the Patient Falls Risk Report. Most of 
the participants recognized that, through these interventions, Patient Falls Risk Report can impact their 
behaviour and alter patient care. On a clinical level, if primary care providers are only uncovering falls 
risk after an injurious fall, it may be ‘too late’ for many clients. Injurious falls increase odds of admission 
to long-term care by 30% and odds of death by 27% (175). Reducing risk and incidence of injurious falls 
could significantly reduce adverse outcomes in home care clients (175). It is also beneficial to inform 
primary care providers about falls risk to create an opportunity for home care clients to have unmet needs 
addressed. From 2015 to 2016, about one in three community-dwelling adults with self-reported home 
care needs did not have their needs met (176). Surprisingly, home care clients with a regular health care 
provider were significantly more likely to report unmet needs than those without (176). One explanation 
for this problem may be that the professional boundaries of health care providers are blurred (177). On the 
Patient Falls Risk Report, some participants perceived some of the recommendations to action as the 
responsibility of home care providers. On the other hand, home care providers may worry about ‘stepping 
on toes’ or overextending their scope of practice (177). In addition, before a doctor evaluates need for a 
certain service, it is imperative that they are informed of the patient’s health needs. Patients may not 
report falls due to stigma or lack of motivation, and primary care providers may not have had the 
opportunity to conduct screening, gather sufficient information, and identify a need. Data from the 2015-
2016 Canadian Community Health Survey shows that 14.4% of home care clients with an unmet need 
could not fulfill these needs because a doctor said it was not necessary or that the client did not qualify for 
the service (176). It is imperative that someone on a patient’s health team notices their needs, becomes 
informed, and acts. Some ways in which the Patient Falls Risk Report can support primary care providers 
are shown in Table 6. 
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At a system level, another advantage of the Patient Falls Risk Report is that it can gently 
introduce primary care providers to interRAI, support information gathering, and enhance collaboration. 
Clinicians often perceive the interRAI assessment instruments as an imposition rather than a means to 
enhance holistic clinical practice, measure health system integration, and improve quality of the health 
sector (178). Since interRAI offers a widely used suite of third generation assessment instruments, they 
can enhance primary care provider capability to connect with the rest of the health system. However, 
many primary care providers in Canada have never heard of the interRAI instruments (29). In the first 
round of interviews, interRAI jargon and numerical scale scores created confusion among the 
participants. While numerical scores would likely have increased utility of the report for those who 
understand them, they also decreased usability and created confusion for those who did not. Using 
primary care language to ‘translate’ the assessment results, made it easier for participants to use and learn 
about results from the interRAI-HC. Once providers become more accustomed to interRAI results 
through the Patient Falls Risk Report, convincing them to change their workflows may, in theory, be less 
challenging. In other words, the Patient Falls Risk Repot can act as a ‘foot in the door’ for future interRAI 
use in primary care. This is important because interRAI instruments offer a means to engage in primary 
care quality assurance (178). When clinicians get measurable and actionable feedback on their 
performance based on how well they meet quality indicators, they can identify the areas in which patient 
care needs to be improved (178). Feedback from the quality indicators and standardization in interRAI 
instruments have the potential to improve quality of care, and should therefore, be used throughout the 
health system where appropriate. 
6.2.2.2 Disadvantages and limitations of the Patient Falls Risk Report 
There are also some disadvantages to implementing the Patient Falls Risk Report without making 
simultaneous changes to the health sector. Because the report provides primary care providers information 
without offering or providing direct support to address falls risk, some participants felt a strain in 
opportunity and like work was being “dumped” on them. Providing more work without finding ways to 
minimize workload can lead to los of motivation, dissatisfaction, or burnout (179). One qualitative study 
COM-B 
reference 
Source of behaviour Solution offered by the Patient Falls Risk Report 
Capability Gathering information is 
challenging 
The report offers information on patient status that primary care 
providers do not need to collect themselves. It can be treated as a 
starting point for assessment and care planning. 
Opportunity Not enough time to screen, 
assess, and address falls risk 
Falls risk screening and assessment has already been conducted, 
so providers can spend more time managing falls risk. 
Motivation Uncertainly around their 
ability to make a difference; 
belief that care should be 
provided ‘their way’ 
Recommendations to action lay out reliable and valid ways that 
providers can make a difference in falls risk. This way, they do 
not need to recall best-practices or what community resources are 
available by memory. 
Table 6: How the Patient Falls Risk Report can support primary care providers 
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on primary care physicians, nurse practitioners, and physician assistants in the United States identified 
various contributors to low professional fulfillment and burnout, including an insurmountable workload, 
growing demands to take more responsibility, inadequate EMR support, and feeling demoralized when 
they cannot do it all (179). When it comes to falls prevention, shared responsibility for care between 
patients, primary care providers, pharmacists, physiotherapists, occupational therapists, exercise 
therapists, and more, would be ideal. Only sending the Patient Falls Risk Report to primary care 
providers, rather than reporting relevant information to entire care teams, may increase risk of primary 
care provider burnout. Potential system-level burnout prevention strategies to consider include off-loading 
work (e.g. automatic referrals, offering nurses greater professional autonomy and independence, reducing 
‘office work’ and documentation requirements), addressing pain points in primary care workflows (e.g. 
aligning EMRs with provider needs), and recalibrating expectations of providers (e.g. defining a 
manageable scope of responsibility) (179). EMR integration of the Patient Falls Risk Report allowing for 
a real-time check-box and commenting feature, or offering primary care providers direct, easy-to-access 
support from other health providers, such as pharmacists, physiotherapists, and occupational therapists 
may mitigate the potential of the Patient Falls Risk Report to overload primary care providers. 
Another concern around implementing the Patient Falls Risk Report is that it could act as a band-
aid for a large and complex health system issue, siloing between home care and primary care. Claims 
were made that the report has insufficient or misplaced utility. However, these comments tended to focus 
on the shortcomings of the health sector and not on the report itself. In other words, participants identified 
that while it may be useful for primary care providers to help individual patients, the report does not 
address many root problems identified in this study, including lack of shared care planning, 
fragmentation, inequity, and inefficiency. Solving these problems were not the purpose of the Patient 
Falls Risk Report. In fact, isolated, single-condition interventions are often unsustainable and only offer 
short-term advances in health system improvement (180). Instead, change must occur at a macro level; 
primary care reform is currently underway in Ontario (181). System reform, implemented by committed 
and prepared health system leaders (180), and anchored in a robust quality assurance framework (178), 
would be a broader and more sustainable solution. Specifically, a quality assurance framework can guide 
health system reform such that priorities are set and changes are made based on evidence. 
6.2.3 Theme three: The Patient Falls Risk Report can be improved to support falls prevention 
 In terms of usability and utility, the original Patient Falls Risk Report was evaluated positively 
with room for improvement. The primary concern was achieving an optimal balance of information: too 
much and providers may feel overwhelmed, overburdened, and risk medicolegal consequences; not 
enough and providers may feel uninformed about the patient’s condition. In other words, the report 
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needed to be designed to support clinical judgement while considering time constraints. It was also 
essential for providers know why falls risk information is being sent to them and how they can use that 
information to make a difference in the health of patients.  
6.2.3.1 Addressing minor and cosmetic criticisms 
 Participant comments directed the changes made to the Patient Falls Risk Report at the midpoint 
(after 5 interviews) and conclusion (after 9 interviews) of Phase one. These changes are listed in 
Appendix R. While some criticisms of the Patient Falls Risk Report highlighted major issues with need 
for important modifications, most criticisms were minor or cosmetic, corrected with relatively 
insignificant changes. There were no showstopper issues. Five types of changes were made: saving space, 
adding clarity, adding detail, aligning with provider priorities, and emphasizing validity. First, rearranging 
information to condense the report without changing content was thought to increase usability since 
primary care providers prefer reports that are one page or less in length (49). It also allowed for the 
addition of detail to the report without a significant increase in length. Second, areas of the report that 
appeared confusing to providers were modified to improve usability, utility, and overall clarity. One 
change under this category was removing the numerical scores for the scales. An alternative solution 
would have been adding a guide to scales and CAPs as a second page and leaving the standardized format 
alone. However, providers may choose to not read this guide since it would add length (49). Third, adding 
detail was important to increase utility of the report and better support normal decision-making processes. 
Changes included adding information around balance, medications, cognitive performance, and pain 
which mirrored normal provider workflows. A sub-category for adding detail was to open options for 
interventions in the recommendations box as appropriate. For example, a foot examination in primary 
care would be a possible free alternative to podiatry. This change also reflected the desire for clinicians to 
provide equitable care (156). Fourth, changes were made to better align the report with participant 
priorities. For instance, the word ‘inappropriate’ was removed from ‘inappropriate medications’ because 
it was perceived as a term that applied judgement without fair consideration of patient context. Fifth, 
changes were made to emphasize validity of the report since some providers did not understand or trust 
the quality of the assessment results. Changes made to emphasize validity were small and may have had a 
small impact on perceived validity. Lack of trust is a broad cultural issue in the health sector and is slow 
to change (182). The final version of the Patient Falls Risk Report is in Appendix S. Changes made in all 
five categories contributed in some way to improving usefulness of the Patient Falls Risk Report. 
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6.2.3.2 Unaddressed major issues 
A few of the criticisms highlighted by participants were major issues that could not be fully 
addressed. These issues, which negatively impact user experience, efficiency, or quality, included, (a) 
lack of information on what falls-related interventions have been carried out by other providers (i.e. home 
care providers), and (b) insufficient detail on foot problems, fracture risk, and bone mineral density. 
Regarding the former, understanding which services are in place is important because it reduces the 
number of repeated referrals and allows physicians to gain a more holistic view of their patients (27). 
Regarding the latter, further detail on foot problems, fracture risk, and bone mineral density is not 
presently collected by the interRAI-HC. Directly solving the major issues may require home care 
providers to manually input information, check boxes on the recommendations to action, and/or manually 
fax the Patient Falls Risk Report. In Waterloo-Wellington, this approach was not considered reasonable 
since home care providers already send their care plans to primary care providers via the Patient 
Summary Report. To compensate for both of the major  issues, primary care providers may need to reach 
out to home care providers for more information, which can be challenging to do (49). Alternatively, they 
can visit with patients to conduct their own assessments and offer interventions independently. While 
unnecessary testing and assessment can be burdensome to patients and, in some cases, lead to adverse 
outcomes (54), visiting with a patient to ask follow-up questions, discuss issues identified by the Patient 
Falls Risk Report, and identify patient goals of care would be beneficial. In the future, sharing the Patient 
Falls Risk Report through an interoperable EMR system with options for auto-population, interactivity, 
and multidirectional communication may correct these issues and enhance the tool. 
The major issues for which an acceptable potential workaround can be used, included (a) that 
many providers do not understand or are not comfortable using interRAI scales and CAPs and (b) many 
EMRs between home care and primary care are incompatible. Changing the wording of the report be 
more familiar to primary care providers and sending the report via fax were both acceptable workarounds. 
These changes will likely not affect user experience significantly but are intended as temporary solutions. 
Once EMR infrastructure becomes more sophisticated in Ontario and primary care providers become 
familiar with interRAI scales and CAPs, these major issues can be corrected with better solutions. 
6.3 Phase Two: Surveys 
6.3.1 Usability of the Patient Falls Risk Report 
The final version Patient Falls Risk Report was identified as highly usable. High scores on the 
System Usability Scale correlate with greater task success (111,112). Usability leads to ease of learning, 
ease of use, and intuitiveness which, in turn, saves users time and increases satisfaction with a product 
(93). In other words, the Patient Falls Risk Report will likely support primary care providers in 
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identifying important falls-related risk factors and validated care planning options for their patients 
receiving home care. Comments and questions by survey participants on the revised Patient Falls Risk 
Report were positive overall. However, it was not fully clear that the recommendations box held the 
AGS/BGS guidelines (not personalized recommendations) and that the results came from an assessment 
conducted in home care. Both of these concerns are answered within the Patient Falls Risk Report; 
therefore, no further changes were made in response. Another comment showed preference for the results 
of individual items, rather than the Cognitive Performance Scale. Since the Cognitive Performance Scale 
is a global measure, more predictive of cognitive impairment than individual items, the researcher did not 
make changes based on this comment (183). The rest of the comments were positive feedback and 
suggested that the Patient Falls Risk Report was usable.  
6.4 Strengths and limitations 
6.4.1 Strengths 
Strengths of this study included method triangulation, end-user involvement, and, overall 
trustworthiness. In terms of methods, the qualitative interviews offered rich information on individual 
perspectives, exploration of real-world experiences, and flexibility in data collection (96). On the other 
hand, survey data allowed for a quick and easy way to confirm and quantify some results from the 
interviews in a valid and reliable way (111,114). By mirroring how humans naturally collect information, 
the combination of qualitative and quantitative data offered a more comprehensive story in this study that 
would not have been possible otherwise (184). Next, rather than designing the report based on a set of 
pre-defined requirements and then conducting a summative evaluation, this research focused on end-users 
and allowed them to co-design the Patient Falls Risk Report. This user-focused approach allowed for an 
improved understanding of needs and expectations, offered insight into important cognitive processes and 
resulting behaviours, created a greater sense of product ownership, and thus, allowed for development of 
a better product that would be more acceptable and useful (93,103,185). Finally, many steps were taken in 
this study to make the results more trustworthy including comprehensive documentation, high levels of 
transparency, and iterative analysis (100,101). These steps to improve trustworthiness helped to mitigate 
some of the barriers which will be discussed in the following paragraphs. All in all, these three broad 
strengths improved the quality of this research. 
6.4.2 Limitations 
In contrast, there were four notable limitations to this study. The first limitation was small sample 
size. Recruitment was challenging throughout this study due to limited time, resources, and motivation 
among primary care providers to participate in research, exacerbated by the COVID-19 pandemic (186). 
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These recruitment challenges pertained to many health services research studies conducted during 
COVID-19 pandemic because of social distancing guidelines and competing priorities for the time of 
health providers. To mitigate this limitation in Phase one (which occurred before the pandemic), snowball 
and convenience sampling were used. In Phase two, the surveys were short, advertised by a variety of 
health professionals over Twitter, and offered online for completion a volunteer basis. Alternative 
sampling strategies for Phase two, such as setting up a booth at a medical centre or conference, could 
have yielded a larger and possibly more diverse sample, but these strategies were not possible due to 
COVID-19. The mitigation efforts to the aforementioned recruitment challenges pose their own 
limitations: short surveys can limit depth of responses, social media advertisement (if done 
inappropriately) could lead to unintended coercion, remote survey completion may offer insufficient 
guidance (117). To mitigate these limitations, a comment box was included in the surveys, it was 
emphasized that the potential participant had the final decision on whether they would like to participate 
in the study, and an information letter with contact information was offered to participants.  
Second, this research was susceptible to multiple types of participant bias. As a first example, this 
study was susceptible to volunteer bias due to nonprobability sampling. The participants of this study 
were likely to be more interested in falls, reporting, or system integration (187), thus, this study lacks 
external validity (188). In other words, there is no certainty that the data collected reflects the views of 
primary care providers as a whole; thus, statistical theory does not apply (117,188). Since most of the 
participants in Phase one were in family health teams, there may be an overestimation of primary care 
providers’ knowledge of, connectedness with, and trust in community resources. Additionally, in Phase 
two, the average SUS score might have been lower if probability sampling was conducted. Primary care 
providers engaged in the Twitter medical community may be more confident and willing to use decision 
support tools like the Patient Falls Risk Report. While volunteer bias could not be realistically avoided in 
this study with purposive sampling and recruitment over Twitter, newsletter, and email, steps were taken 
to increase the trustworthiness of the findings. The maximum variation approach to interview recruitment, 
attempts to recruit broadly and from multiple avenues, and assurance of anonymity or confidentiality 
allowed for a wider variety and greater number of participants (188). Additionally, as part of Phase two, 
normality checks were conducted to see if the data reflected what one would expect to see from a 
population. Nonetheless, claims generalizing the results of this study to the greater population were 
avoided. Moreover, as with much qualitative research, participants may have wanted to please the 
interviewer or recruiter and modified their responses accordingly (189). This potential bias, which 
implicates power imbalances, was mitigated by a request for honest responses, having the interview 
location chosen by participants, and avoidance of non-verbal expressions by the interviewer. 
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Finally, as a limitation exclusive to the qualitative interviews, data quality may have been 
influenced by personal biases of the researcher conducting the analysis (189). A researcher’s intuition and 
judgement in identifying patterns is central to inductive coding and analysis (190). Acknowledging the 
subjectivity of qualitative research and using strategies to improve trustworthiness are important to 
minimize researcher bias (190). Thus, there are plans to involve a second student researcher to code and 
analyze the data in the future. Having more than one researcher code the data using clear methods would 
mitigate this bias and improve reliability and construct validity (191,192). As an added benefit, 
discussions between multiple coders in analysis can deepen richness of the findings (193). In the 
meantime, member checking, despite its use being controversial (110) and limited, was relied upon to 
increase the credibility of analysis and ensure that participant views were represented as accurately as 
possible. 
6.5 Implications 
Involvement in this study may have benefitted participants. Improving primary care provider 
awareness of falls risk and related conditions with the Patient Falls Risk Report may support their future 
decision-making and, in turn, improve patient outcomes. In fact, research suggests that providing 
clinicians with evidence and demonstrations on how to conduct effective falls prevention in their practices 
can reduce rates of falls-related injury in their patients (79).  
6.6.1 Implications for future research 
On a broader level, this study also offers conceptual contributions to the health information 
exchange research field. The feedback collected in this study has allowed the researchers to identify areas 
in which the Patient Falls Risk Report could be refined and further developed to meet primary care 
provider needs. One important opportunity for future research is to examine the effectiveness of the 
Patient Falls Risk Report and explore its impacts on patient outcomes. Specifically, research may be 
conducted in the form of a controlled trial, observational study, or PDSA (plan, do, study, act) cycle that 
analyzes the impact of the Patient Falls Risk Report on the clinical actions or referral behaviours of 
primary care providers, incidence of falls among patients whose clinicians received the Patient Falls Risk 
Report, and/or clinician and patient satisfaction with care processes. More broadly, research should 
continue to expand on some of the findings in this study and investigate system integration strategies. To 
illustrate, participants in this study discussed topics outside the scope of the posed research questions, 
including patient-level barriers to engagement in falls prevention (e.g. equity), differences between 
primary care models, frustrations with shared care planning, and usability of the interRAI assessment 
instruments. Exploring the roles of other stakeholders in falls prevention (i.e. patients, occupational 
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therapists, home care providers, etc.); examining the impacts of different primary care models on primary 
care workflows, patient care, and falls prevention; evaluating methods to increase shared care planning 
and interdisciplinary trust within the current health care context; and evaluating clinical usability of 
interRAI implementations in-depth could offer insight into the state of falls prevention and system 
integration. Finally, the methods and findings of this study can contribute to research on the development 
of future interRAI reporting tools for other health conditions or providers. There are many ways in which 
interRAI assessment results are reported within Ontario and across the world. Investigating an optimal 
approach to reporting interRAI information would support interRAI information sharing between health 
providers, thus decreasing assessment duplication and increasing efficiency in the health sector (194). 
6.6.2 Implications for practice 
The Patient Falls Risk Report is not a comprehensive solution to falls prevention. It is a single 
step towards improved information sharing, collaboration, and integration in Ontario’s health sector. 
Nonetheless, through the creation and evaluation of a new stream of information sharing, which requires 
little additional cost or oversight, this study can positively impact primary care practices and the broader 
health sector. Interested policymakers at different LHINs in Ontario and in Newfoundland have been 
informed on the potential benefits of implementing the Patient Falls Risk Report and have expressed 
interest in using it to support falls prevention within primary care. Most notably, the WWLHIN took steps 
towards implementing the Patient Falls Risk Report within CHRIS in March 2020. However, this process 
has since been paused. During this time of COVID-19, frailty-associated conditions like falls have been 
deemed non-urgent and chronic disease prevention has been de-prioritized (186). At-risk patients may be 
avoiding interactions with the health system because they worry about contracting COVID-19 (195); 
many of the home and community support programs that were in place to prevent falls (such as exercise 
programs) have been suspended to prevent the spread of COVID-19 (186); and home care workers are 
only providing ‘essential services’, thus leaving patients under-supported (196–198). In fact, it is believed 
many medically-complex Canadians may be avoiding hospitals for severe health issues like falls-related 
fractures (195). As a result of service changes and decreases in overall activity levels (due to physical 
isolation), many individuals at risk of falling will decompensate rapidly. Falls risk will increase and, 
when COVID-19 restrictions are lifted, patient needs will be high. If an interRAI assessment were 
conducted and primary care providers were automatically informed about falls risk (or other health 
conditions), patients may receive support in primary care which they would not have received otherwise. 
It would also create an opportunity to prioritize the needs of patients and triage these individuals such that 
those most in need receive care in a timely manner. Thus, especially during COVID-19, implementation 
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 Clinical or Care Planning Item Prevalence (%) 
Overall Status Some indication of health instability 83.9 
Some form of cognitive impairment  81.5 
Some impairment in activities of daily living 60.9 
Daily pain 60.7 
Bladder incontinence 59.1 
Concern with caregiver distress 42.1 
Health Conditions Musculoskeletal disorders 63.1 
Neurological diseases 35.2 
Diabetes 28.6 
Show signs of depression 26.8 
Coronary artery disease 24.0 
Types of Formal 
Care 
Home health aides 67.7 
Homemaking services 33.8 
Visiting nurses 26.9 
Occupational therapy 16.9 
Meals 14.1 




Institutional risk 67.8 
Activities of daily living 57.6 
Instrumental activities of daily living 45.0 
Falls risk 40.5 
Physical activities promotion 35.5 





High risk Total 
January 621 426 171 1221 
February 507 326 133 966 
March 573 365 146 1084 
April 602 379 150 1131 
May 588 371 164 1123 
June 518 309 128 955 
Total 3409 2179 892 6480 
Table 8: Falls CAPs triggered in the WWLHIN in 2019 
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Appendix C: The Behaviour Change Wheel 
(95) 
Figure 3: The Behaviour Change Wheel 
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Appendix H: Patient Falls Risk Report – Version 1 
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Appendix J: List of equations 






𝑛 represents sample size, 
𝑧 represents the critical value from the normal distribution at a specific confidence interval (1.96 for 95% 
confidence interval (CI); 1.645 for 90% confidence interval; adjusted with excel function =TINV(1-
desired confidence level,n-1) if resulting sample size is below 30), 
𝑠 represents estimated standard deviation (21 when there is no historical data), and 








?̅? represents mean SUS score, 
𝑛 represents sample size, 
𝑠 represents standard deviation (calculated with excel function =STDEV(SUS scores)), 
𝑡𝑎 represents the critical value from the t-distribution at n-1 degrees of freedom and a specific confidence 















Appendix L: Information and consent form for survey 
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Figure 4: Histogram of SUS scores 
Figure 5: Probability plot of SUS scores 
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0 5 10 15 20 25 30
Check c-spine active range of motion
Check feet or refer to chiropody
Gait or dizziness assessment
Referral to a day program
Ensure a walker is used
Bone health intervention (eg. BMD)
Vision care or referral to optometry
Cognition care or referral to memory clinic
Referral to physiotherapy
Cardiovascular health assessment
Referral to occupational therapy
Exercise or balance training
Medication review or referral to pharmacist
Number of Mentions
Figure 6: Care planning options suggested by survey participants for the mock patient 
 
80 
Appendix Q: Barriers along the care pathway and the impact of the Patient Falls Risk Report 
 
 
Figure 7: Barriers along the care pathway and the impact of the Patient Falls Risk Report 
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Appendix R: Midpoint and final changes to the Patient Falls Risk Report 
Midpoint changes Reasoning 
Rearranged interpretation of falls CAP from vertical to horizontal Save space 
Removed box around “the above contributors to falls were identified…” Save space 
Removed numerical scores under interpretations Add clarity 
Removed the 1 in ‘moderately impaired 1’ under cognitive performance status  Add clarity 
Changed ‘foot problems, no limitation in walking’ to ‘foot problems causing no 
limitation in walking’ 
Add clarity 
Changed ‘triggered’ to ‘major risk factor’ or ‘opportunity’ Add clarity 
Added number of medications and list of high-risk mediations to medications status Add detail 
Added “refer to pharmacist” to “conduct a medication review” Add detail (open options 
for intervention) 
Added “home exercise program” to “refer to community exercise program” Add detail (open options 
for intervention) 
Added “consider foot examination” to “consider podiatry assessment” Add detail (open options 
for intervention) 
Moved medications CAP to the top of contributors to falls Align report with 
provider priorities 
Changed ‘inappropriate medications’ to ‘medications’ in medications CAP Align report with 
provider priorities 
Added the word ‘valid’ to “the above contributors to falls were identified…” Emphasize validity 
 
 
Final changes Reasoning 
Condensed results and interpretation of falls CAP into “your patient is at high risk of 
future falls based on a prior report of multiple falls” 
Save space 
Merged interpretation column with contributors to falls column Save space 
Changed CAP name “physical activity” to “physical inactivity”; changed wording of 
physical inactivity status to what was previously the interpretation; and changed CAP 
interpretation to list contributors to physical activity CAP 
Add clarity 
Added areas of impairment under cognitive performance status Add detail 
Added pain control item to pain status and changed “pain” to “pain control” Add detail 
Added “ensure up to date BMD” to “review bone health” Add detail 
Added “for the complete assessment, contact your home care provider” Add detail (open options 
for intervention) 
Added balance items Add detail and align with 
provider priorities 
Added box on ways to get more information on community care services in your area Add detail and align with 
provider priorities 
Changed “the above contributors to falls were identified…” to “A comprehensive 
interRAI assessment conducted in home care has identified the following issues of 
potential importance…” and moved to top of the report 
Emphasize validity 














Credibility: Consistency between respondent views and researcher interpretations (102). 
Convenience sampling: A recruitment method in which the researcher invites participants that are easily 
accessible to them  (104). 
Falls management: The skillful use of resources to control or address falls risk (199). 
Falls prevention: To engage in precautionary actions that will keep future falls from occurring (200). 
Falls screening: To systematically examine a group of people with a high probability of having or 
developing falls risk (201). 
Informational continuity: The ability of health providers use accurate and relevant information on a 
patient’s history or circumstances to make appropriate care decisions (8). 
Internal consistency: A gauge of reliability; the degree to which participants answer one administration 
of a questionnaire in the same way (113). 
Iterative: A systematic repeated pattern (107). 
Maximum variation sampling: A recruitment method which seeks participants with a wide range of 
experiences (104). 
PDSA (Plan, Do, Study, Act) cycle: A form of action-oriented research in which an intervention is 
planned out, implemented, observed, and improved in an iterative cycle (202). 
Quality assurance: An assessment of the degree to which a set of quality standards are met and putting 
forward quality improvement initiatives where they are needed (178). 
Richness: A quality of qualitative data that describes a thorough understanding of multiple dimensions 
and complexity surrounding a phenomena (203).  
Shared care planning: An approach to patient care that emphasizes joint responsibility between 
empowered and informed health professionals (204). 
Snowball sampling: A recruitment method in which key informants introduce other potential participants 
to the study (104). 
Third generation assessments: Clinical assessments which explore multiple domains of health in various 
care settings to support care panning at individual and organizational levels; tested for reliability, validity, 
and utility in real-world settings (e.g. interRAI assessments) (53). 
Usability: The ability for users to learn, understand, and operate a tool or system (205). 
Useful: Being of use for a practical purpose (206); a blend of utility and usability (205). 
Utility: The quality of having the right features to solve a user need (205). 
Volunteer bias: a bias that occurs when study participants may not be representative of the population of 
interest (188). 
